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Description 
SPECIFICATION 

[Technical Field] 

The present invention relates to a non-woven fabric 
obtained by spinning a polymeric material and a method 
and apparatus for making the same and, more particu- 
larly, to a nbn -woven fabric in which filaments composing 
the non-woven fabric are collected to form an ellipse hav- 
ing an elongated major axis and the filaments are ar- 
ranged in substantially the major axis direction and a 
method and apparatus for making the same. 

[Background Art] 

Random-laid non-woven fabrics made by a conven- 
tional spun bonding method and the like are excellent in 
bulkiness and texture. The random -laid non- woven fab- 
rics also have excellent water permeability and filtering 
characteristics. Since, however, filaments are arranged 
substantially at random in the random-laid non-woven 
fabrics, the random-laid non -woven fabrics have only a 
poor dimensional stability and a small strength in the lon- 
gitudinal and transverse directions. In order to improve 
the strength, the conventional random-laid non-woven 
fabrics may be stretched. When the conventional ran- 
dom-laid non-woven fabrics are simply stretched in the 
longitudinal or transverse direction, however, an interen- 
gagement or bondage connecting the filaments is often 
disconnected, and the filaments themselves are not 
stretched. Therefore, the strength of the non-woven fab- 
rics is not increased. 

In addition, a technique of biaxially stretching normal 
non-woven fabrics is available as disclosed in British 
Patent No. 1,213,441. When normal non-woven fabrics 
are biaxially stretched, however, the efficiency of stretch- 
ing filaments composing the non- woven fabrics is low. 
Therefore, the strength of the non-woven fabrics cannot 
be sufficiently increased. 

The present inventors, therefore, proposed a meth- 
od and apparatus for stretching a non-woven fabric in 
the longitudinal or transverse direction, a means of 
cross-laminating a longitudinally stretched non-woven 
fabric and a transversely stretched non- woven fabric, a 
means of unidi regionally arranging spun filaments, and 
the like in Japanese Patent Application No. Sho 
62-1 73927. The invention of this prior application is char- 
acterized in that a long-fiber random-laid non-woven fab- 
ric obtained by spinning un-oriented filaments is 
stretched in a predetermined direction so that the fila- 
ments composing the non-woven fabric are substantially 
stretched to cause a molecular orientation. As disclosed 
in this prior application, when a non-woven fabric in 
which filaments arc unidirectionally arranged is stretched 
in an arranging direction of the filaments, the filaments 
are stretched, and the strength of the non-woven fabric 



is increased, in accordance with the type of filaments 
composing a non-woven fabric, if only the filaments are 
arranged, a satisfactory strength or dimensional stability 
can be obtained in the arranging direction of the fila- 
5 ments without stretching the fabric. 

The method of making a sheet by shaking fibers is 
disclosed in Japanese Patent Publication No. Sho 
45-10779. In this method, a fluid is alternately, intermit- 
tently jetted from right and left directions to a portion 
10 close to a jet outlet of fibers, thereby shaking the fibers 
to make a sheet. 

[Disclosure of Invention] 

J5 It is an object of the present invention to provide a 
non-woven fabric having a good dimensional stability 
and a large strength in both the longitudinal and trans- 
verse directions and a method and apparatus for making 
the same. 

20 a non-woven fabric according to the present inven- 
tion includes a filament-laid layer in which one or more 
continuous filaments obtained by spinning a polymeric 
material are collected to form an ellipse having an elon- 
gated major axis and the filaments are arranged in a sub- 
25 stantially major axis direction. That is, one or more con- 
tinuous filaments are spirally collected along a shape in 
which an ellipse having an elongated major axis is grad- 
ually shifted in a plane. Since one or more continuous 
filaments are substantially unidirectionally arranged, the 
30 strength in the arranging direction is larger than those of 
conventional random-laid non-woven fabrics. 

The above filament-laid layer is preferably stretched 
in an arranging direction of the filaments. The strength 
of the non-woven fabric is further increased by stretch- 
es jng. 

The method and apparatus for making the non-wo- 
ven fabric according to the present invention is charac- 
terized in that filaments consisting of a polymeric mate- 
rial spun from a spinning nozzle are vibrated, the vibra- 
to tion of the filaments are amplified to collect the filaments 
into an ellipse having an elongated major axis, and the 
filaments are scattered and spread so as to be arranged 
in a substantially major axis direction. That is, the method 
of making the non-woven fabric according to the present 
45 invention comprises the steps of spinning filaments con- 
sisting of a polymeric material, vibrating the filaments, 
amplifying the vibration of the filaments, and collecting 
the filaments to form an ellipse having an elongated ma- 
jor axis so that the filaments are arranged in a substan- 
50 tially major axis direction. Tne apparatus of making the 
non-woven fabric according to the present invention 
comprises means for spinning filaments consisting of a 
polymeric material, means for vibrating the filaments, 
means for amplifying the vibration of the filament, stage 
55 means for arranging the filaments on a plane to form a 
sheet, and means for moving the filament spinning 
means and the stage means relative to each other. 
Examples of the polymeric material are a polymeric 
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material dissolved or dispersed in the form of an emul- 
sion in a solvent and a melted polymeric material. 

Filaments are preferably vibrated spirally or in zig- 
zag. 

The vibration of filaments is preferably performed as 
described in the following items (1), (2), and (3). 

(1 ) A small amount of fluid is applied at a small pres- 
sure from a portion close to a spinning nozzle immedi- 
ately after filaments are spun, thereby vibrating the fila- 
ments. 

(2) An electric charge is applied to filaments to apply 
an electric or magnetic field having an alternately chang- 
ing polarity, thereby vibrating the filaments. 

(3) A spinning nozzle is vibrated by a circular motion 
or reciprocation, thereby vibrating filaments. 

Filaments are preferably spread while vibrating fila- 
ments have draft properties of twice or more. Normally, 
draft properties (draft ratio) in spinning is represented by: 

(take-up rate)/(injection rate at spinning nozzle) In 
this case, filaments injected from a spinning nozzle 
are elongated in vibrating and spreading steps, and 
this elongation ratio is defined as the draft proper- 
ties. 

Spreading of filaments is preferably performed such 
that a pair or more of fluid flows which are substan- 
tially symmetrical about filaments are continuously 
supplied sideways on the filaments, thereby scatter- 
ing and spreading the filaments to be unidirectional ly 
arranged. In particular, the fluid flows are preferably 
continuously struck on the filaments to scatter the 
filaments in a direction perpendicular to a jet direc- 
tion of the fluid flows. Alternatively, the fluid flows are 
continuously crossed (staggered) within a vibration 
range of the filaments to scatter the filaments in a 
direction parallel to the jet direction of the flu jd flows. 

If the filaments are stretched in the arranging direc- 
tion after they are unidi regionally arranged, the strength 
of a non-woven fabric is further enhanced. 

When a non- woven fabric according to the present 
invention is laminated on another base material or an- 
other non-woven fabric, a non-woven fabric having a 
large strength can be obtained. Especially when a 
non -woven fabric in which filaments are arranged in a 
first direction and a non- woven fabric in which filaments 
are arranged in a second direction substantially perpen- 
dicular to the first direction are laminated, the strength of 
the non-woven fabric is further increased. 

According to the method and apparatus of the 
present invention, a one-way-oriented non -woven fabric 
which conventionally has a very narrow stability range 
can be stably made to have a good one-way orientation 
regardless of the type of polymer. In addition, the method 
and apparatus of the present invention can be applied to 
any of a wet-spinning process, a dry-spinning process, 
and an emulsion-spinning process. According to the 
present invention, any spun filaments can be stably 



turned or vibrated and scattered to be unidirect ionally ar- 
ranged with a good orientation. Therefore, filaments ar- 
ranged in the longitudinal or transverse direction can be 
easily made in any of the wet-, dry-, and emulsion-spin- 
5 ning processes. The obtained fibers can be united with 
a cross-arranged non-woven fabric to make a non-wo- 
ven fabric having a high dimensional stability in both the 
longitudinal and transverse directions. In addition, even 
a molten polymer having a high viscosity can be formed 
into filaments unidirectional ly arranged well. This poly- 
mer is most suitably used in making of a non-woven fab- 
ric which is stretched in an arranging direction of fila- 
ments to gain a large strength. 

[Brief Description of Drawings] 

Figs. 1A to 1C are schematic perspective views 
showing outer appearances of non -woven fabrics 
according to the present invention, in which fila- 
ments are arranged in a transverse direction (width- 
wise direction of a non-woven fabric); 
Figs. 2A to 2C are schematic perspective views 
showing outer appearances of non-woven fabrics 
according to the present invention, in which fila- 
ments are arranged in a longitudinal direction 
(lengthwise direction of a non-woven fabric); 
Figs. 3A to 3C are schematic perspective views 
showing outer appearances of non-woven fabrics 
according to the present invention, in which fila- 
ments are obliquely arranged; 
Fig. 4 is a schematic perspective view showing an 
example of making a non-woven fabric according to 
the present invention; 

Fig. 5 is a schematic perspective view showing 
another example of making a non-woven fabric 
according to the present invention; 
Fig. 6 is a sectional view showing a pair of grooved 
rolls of a non- woven fabric transverse-stretching 
apparatus; 

Fig. 7 is a flow diagram showing individual steps 
according to an embodiment ofthemethod of making 
a non-woven fabric according to the present inven- 
tion; 

Fig. 8 is a bottom view showing a practical arrange- 
ment of a spinning nozzle for forming filaments to be 
arranged in the transverse direction of a non-woven 
fabric; 

Fig. 9 is a schematic side sectional view showing an 
apparatus, having the spinning nozzle shown in Fig. 
8, for making a non-woven fabric having filaments 
arranged in the transverse direction; 
Fig. 10 is a sectional view taken along a line V - V 
in Fig. 9; 

Figs. 11 A to 11D are side sectional views showing 
practical arrangements of a spinning nozzle for 
vibrating filaments; 

Figs. 12A to 12D are bottom views of spinning noz- 
zles showing arrangements of injection holes of 
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small amounts of fluid for vibrating spun filaments; 
Figs. 1 3A and 1 3B are schematic views showing the 
manner of forcing high-pressure fluid flows on vibrat- 
ing filaments to scatter and spread the filaments; 
Figs. 14A to 14C are schematic perspective views 
showing practical arrangements of filaments of a 
non-woven fabric obtained by cross-laminating uni- 
directional non-woven fabrics; 
Figs. 1 5A and 1 5B are plane and side views showing 
a practical arrangement of a mechanism for vibrat- 
ing a nozzle; 

Figs. 1 6A and 1 6B are plane and side views showing 
a practical arrangement of a mechanism for electro- 
magnetically vibrating a nozzle; and 
Fig. 1 7 is a schematic perspective view showing the 
manner of laminating non-woven fabric having 
strength in the longitudinal direction and a 
non-woven fabric having strength in the transverse 
direction. 

[Best Mode of Carrying Out the Invention] 

The present invention will be described in detail be- 
low with reference to the accompanying drawings. 

Fig. 1 A is a schematic perspective view showing the 
outer appearance of a non-woven fabric (unidirectional 
non-woven fabric) 10 according to the present invention 
in which filaments are arranged in the transverse direc- 
tion. Referring to Fig. 1 A, the direction indicated by arrow 
11 indicates the longitudinal direction, and the direction 
indicated by arrow 1 2 indicates the transverse direction. 
The direction indicated by hatching indicates the arrang- 
ing direction of the filaments. Note that in Figs. 1 B and 
1C, 2 A to 2C, and 3A to 3C, the arrows 11 and 12 and 
hatching have the same meanings as in Fig. 1 A. 

Fig. 1 B shows a filament 1 3 by reducing the density 
of an arrangement in order to explain the filament ar- 
rangement shown in Fig. 1A. As shown in Figs. 1B, the 
filament is collected to form an ellipse having a very long 
major axis. As a result, the filament is arranged in a major 
axis direction (transverse direction). Actually, the fila- 
ment 1 3 is arranged more densely. The filament 1 3 may 
be a plurality of filaments (as shown in, e.g., Figs. 11B, 
1 1 C, and 1 1 D) which are spun from a plurality of spinning 
nozzles of a single nozzle and vibrated and spread by a 
single nozzle vibrating/spreading apparatus. For illustra- 
tive simplicity, however, only one filament is shown in Fig. 
1B. In addition, although the filament is regularly ar- 
ranged in Fig. 1 B, it is sometimes scattered more irreg- 
ularly. This is the same in Figs. 2B and 3B. 

The unidirectional non-woven fabric 10 shown in 
Figs. 1A and 1B has a filament-laid layer in which one 
continuous filament (or a plurality of filaments) 13 ob- 
tained by spinning a polymeric material is arranged in 
substantially the transverse direction. 

Fig. 1C shows a unidirectional non-woven fabric 17 
in which three arrays 1 4 to 1 6 in each of which a filament 
is arranged in the transverse direction are arranged in 



parallel with each other. 

Fig. 2A is a schematic perspective view showing a 
unidirectional non -woven fabric 20 according to the 
present invention in which a filament is arranged in the 
s longitudinal direction. 

Fig. 2B shows a filament 23 by reducing the density 
of an arrangement in order to explain the filament ar- 
rangement shown in Fig. 2 A. Actually, the filament 23 is 
arranged more densely. The unidirectional non- woven 
fabric shown in Figs. 2A and 2B has a filament-laid layer 
in which one continuous filament (or a plurality of fila- 
ments) 23 obtained by spinning a polymeric material is 
arranged in substantially the longitudinal direction. 

Fig. 2C shows a unidirectional non -woven fabric 29 
in which five arrays 24 to 28 in each of which a filament 
is arranged in the longitudinal direction are arranged in 
parallel with each other. 

Fig. 3A is a schematic perspective view showing a 
unidirectional non- woven fabric 30 according to the 
present invention in which a filament is obliquely ar- 
ranged. 

Fig. 3B shows a filament 33 by reducing the density 
of an arrangement in order to explain the filament ar- 
rangement shown in Fig. 3 A. Actually, the filament 33 is 
arranged more densely. The unidirectional non- woven 
fabric 30 shown in Figs. 3A and 3B has filament-laid layer 
in which one continuous filament (or a plurality of fila- 
ments) 33 obtained by spinning a polymeric material is 
substantially obliquely arranged. 

Fig. 3C shows a unidirectional non-woven fabric 37 
in which three arrays 34 to 36 in each of which a filament 
is obliquely arranged are arranged in parallel with each 
other. 

In each of the unidirectional non-woven fabrics 
shown in Figs. 1 A to 3C, one or more continuous fila- 
ments are substantially u nidi regionally arranged. There- 
fore, the strength in the arranging direction is larger than 
those of conventional non-woven fabrics. 

Fig. 4 shows an example of making a non -woven 
fabric according to the present invention. 

Spinning of filaments will be described first. A fib- 
er-forming polymer 118 is dissolved in a solvent in a dis- 
solving pot 117. This polymer 118 is supplied to each 
nozzle 102 through a conduit 101 at a predetermined 
pressure by a gear pump 1 1 9. The nozzle 1 02 has a large 
number of spinning nozzles. The polymer 118 is extrud- 
ed as a multifilament from the nozzle 102. An extruded 
filament 1 03 is spun into a coagulating solution 1 06 sup- 
plied from a corresponding inlet port 104 into a corre- 
sponding funnel-shaped coagulating bath 105. 

The mechanism for vibrating a filament will be de- 
scribed below. A root 107 as a lower linear portion of 
each funnel 107 is flexible. This linear portion 107 is vi- 
brated by a vibrator 121 (V) in the transverse direction. 
In Fig. 4, the X, Y, and Z axes are set such that the line 
(longitudinal) direction corresponds to the X axis, the 
transverse direction corresponds to the Y axis, and the 
vertical direction corresponds to the Z axis. Upon vibra- 
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tion of the linear portion 107, the spun multifilament 108 
is vibrated in zigzag in the Y direction. 

The mechanism for amplifying the vibration of a fil- 
ament will be described. High-pressure fluid flows 110 
and 110' are applied on the multifilament 108 vibrated in 
zigzag. The high-pressure fluid flows 110 and 110' are 
supplied from a fluid supply device 122. Although similar 
fluid flows are supplied to other conduits, they are not 
shown for illustrative simplicity. The high-pressure fluid 
flows 110 and 110' are jetted from conduits 109 and 109' 
in opposite directions along the X axis. The high-pres- 
sure fluid flows 1 1 0 and 1 1 0' are jetted toward the center 
of the width of a zigzag formed by the zigzagging filament 
108. The high-pressure fluid flows 110 and 110' strike 
against each other at the center of the width of the zigzag 
of the filament 108. The fluid flows 110 and 110' may be 
a coagulating solution 1 06 or another type of coagulating 
solution. Alternatively, the fluid flows 110 and 110* may 
be high-pressure air streams. 

By the impact of the struck fluid flows 1 1 0 and 1 1 0', 
the zigzag width is increased in the Y direction to form 
the filament into a filament group 111, and the filament 
group 111 is collected on a net 112. 

Fig. 4 shows two more sets of devices for vibrating 
a spun filament in zigzag in the transverse direction. Al- 
though a larger number of sets are installed in both the 
transverse direction (Y direction) and the longitudinal di- 
rection (machine direction, i.e., the X direction) in an ac- 
tual apparatus, they are omitted from Fig. 4for illustrative 
simplicity. 

Tne step of arranging a filament will be described 
below. 

The net 112 is formed cylindrically and rotated by a 
driving means 123 (M). Most of the coagulating solution 
1 06 and the fluid flows 1 1 0 and 1 1 0' are separated from 
the filament through the cylindrical net 112. A vacuum 
suction means may be disposed inside the cylindrical net 
112 to improve separation of the coagulating solution. 

An endless conveyor belt 11 3 is disposed in almost 
contact with the lower portion of the cylindrical net 112. 
The conveyor belt 1 1 3 is driven to be circulated by a driv- 
ing means 124. A stage means for arranging a filament 
into a sheet is constituted by the cylindrical net 112, the 
conveyor belt 1 1 3, and the like. When the cylindrical net 
112 and the conveyor belt 113 are driven the driving 
means 123 and 124, the stage means is moved relative 
to the mechanism for spinning a filament. 

Reference numeral 114 denotes a web in which fib- 
ers are mainly arranged in the longitudinal direction and 
which has a strength in the longitudinal direction. The 
web 114 is guided into and conveyed by the conveyor 
belt 1 1 3. The web 1 1 4 is laminated with the collected fil- 
ament group 1 1 1 under the cylindrical net 1 1 2. The lam- 
inated web is conveyed to a nip roll 115 and formed into 
a laminated non-woven fabric 116. Reference numeral 
125 denotes a driving means for driving the nip roll 115. 

Referring to Fig. 4, the web arranged in the trans- 
verse direction is roughly illustrated so that the arranging 



direction of the filaments is clearly shown. Actually, how- 
ever, the filaments are arranged more densely. 

The laminated non-woven fabric 116 has a filament 
layer which is spirally collected so that the filaments are 
s arranged substantially along a shape in which an ellipse 
having an elongated major axis is gradually shifted in a 
plane. 

Although the laminated non-woven fabric 16 can be 
directly used as a product, coagulation or scouring may 

10 be performed as needed. In addition, an adhesion or 
bonding treatment may be performed in order to 
strengthen adhesion between the fibers or webs before 
the non -woven fabric is used as a product. 

Fig. 5 shows another example of making non-woven 

15 fabric according to the present invention. Referring to 
Fig. 5, a polymer 217 is melted and kneaded by an ex- 
truder 218. The polymer 21 7 is guided to a spinning noz- 
zle through a flexible conduit 21 9. The conduit 21 9 is cir- 
cularly vibrated by a vibrating means 241 (V). Therefore, 

20 a spinning nozzle 220 is also circularly moved. By this 
circular motion of the spinning nozzle 220, a filament 221 
spun from the spinning nozzle moves downward while it 
is spirally turned (vibrated). . 

A pair of high-pressure air streams 223 and 223* are 

25 jetted from pipes 222 and 222' in the Y direction of the 
x, Y, and Z axes shown in Fig. 5. The air is supplied from 
a supply means 242. The pair of high-pressure air 
streams 223 and 223' are jetted to cross (pass) each oth- 
er at shifted intersections close to the central axis of the 

30 spiral orbit (as will be described in detail later with refer- 
ence to Fig. 1 3B). The filament spirally moved downward 
is widened in the transverse direction (Y direction) by the 
crossed air streams. Therefore, the filament is collected 
on a conveyor belt 225 as a filament web 224 which is 

35 arranged in substantially the transverse direction. 

The conveyor belt 225 is driven by a driving means 
243 (M). The conveyor belt 225 conveys the transversely 
arranged web to a stretching means. A conduit 226 for 
jetting an adhesive 227 is disposed at a position shifted 

40 from the conveyor belt 225. The adhesive 227 is jetted 
to the transversely arranged web at this position. As a 
result,the bonding strength at bonded portions between 
fibers in the web is enhanced, and a web 228 is conveyed 
to a stretching step. 

45 Two pulleys 229 and 229* are disposed to be wid- 
ened toward the end in the stretching means. The pulleys 
229 and 229' are driven by the driving means 244 (M). 
Two ends of the web 228 are held by the pulleys 229 and 
229' and belts 230 and 230'. The web 228 is stretched 

50 in the transverse direction by the two pulleys 229 and 
229' disposed to be widened toward the end. A heating 
medium (normally a hot wind) is filled in a stretching 
chamber 231. When the web 228 must be uniformly 
heated, the heating medium is jetted through the web. 

55 in this manner, a transversely stretched web 232 is 
made. 

Although the transversely stretched web can be di- 
rectly used as a product, it may be laminated and bonded 
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to a longitudinally oriented web in another step to make 
a cross-laminated non- woven fabric having a strength in 
both the longitudinal and transverse directions. 

Fig. 6 shows another example of a stretching means 
for stretching a web in the transverse direction. Referring 
to Fig. 6, a web 234 is stretched in the transverse direc- 
tion between grooved rolls 233 and 233'. When such 
grooved rolls are to be used, a plurality of pairs of 
grooved rolls are preferably disposed. 

Although a method of stretching a web in the trans- 
verse direction is shown in each of Figs. 4 and 5, the 
jetting direction of the high-pressure air streams 223 and 
223' may be changed through 90° to make a longitudi- 
nally arranged web. The strength of a longitudinally ar- 
ranged web can be further increased by stretching the 
web between rolls or by a rolling means. 

Fig. 7 is a flow diagram showing individual process- 
es according to an embodiment of a method of making 
a non-woven fabric of the present invention. In Fig. 7, 
rectangle blocks denote materials, and elliptical blocks 
denote means or processing. 

Referring to Fig. 7, step I is a spinning process. In 
the spinning process, a dissolved or melted polymer is 
supplied under pressure to a spinning nozzle by an ex- 
truder or a gear pump and spun into a filament by the 
spinning nozzle. In this process, any of a melt spinning 
process, a dry spinning process using a molten spun 
yam and a solvent, a wet spinning process using a co- 
agulating bath, and an emulsion spinning process as a 
special spinning method can be used. 

Step II is a vibrating process of vibrating the spun 
filament in zigzag or spirally. In this process, the filament 
is vibrated by various types of methods to be described 
later with reference to Fig. 1 1 . An amplitude of the vibra- 
tion is several millimeters to several tens millimeters. 

Step III is a spreading process of amplifying the vi- 
bration of the vibrated filament to spread the filament into 
a width of several hundred millimeters. As shown in Fig. 
1 1 A or 1 1 B, spreading of a filament can be performed by 
a method of striking or crossing high-pressure fluid flows. 

Step IV is a sheet formation process. In the sheet 
formation process, a filament spread in a predetermined 
direction by the spreading process is continuously col- 
lected to form a sheet. As a result, the filament is made 
into a unidirectional non- woven fabric a. This unidirec- 
tional non-woven fabric a can be singly used as a prod- 
uct. 

Step V is a stretching process. In the stretching proc- 
ess, the unidirectional non- woven fabric a is uniaxial ly 
stretched in the arranging direction. Ifthestrength is in- 
sufficient by only spinning, a stronger product can be ob- 
tained via this stretching process. 

Step VI is a laminating/bonding process. In the lam- 
inating/bonding process, the unidirectional non-woven 
fabric a and a unidirectional non- woven fabric P having 
different arranging directions are cross-laminated/bond- 
ed. As a result, various types of cross-laminated non -wo- 
ven fabric as shown in Fig. 14 to be described later. If 



the strength of a non-woven fabric is insufficient by only 
spinning, a cross-laminated non- woven fabric having 
sufficient strength can be obtained by only laminat- 
ing/bonding. If the strength is insufficient by only spin- 

s ning, the unidirectional non-woven fabric a and/or unidi- 
rectional non-woven fabric p are stretched in step V and 
then laminated/bonded. As a result, a stronger product 
can be obtained. 

Step V is a biaxial stretching process. The biaxial 

io stretching process is another method of performing 
stretching to obtain a strong non-woven fabric. In the bi- 
axial stretching process, the unidirectional non-woven 
fabrics a and p are laminated/bonded and then biaxially 
stretched. 

15 Formation of an un-oriented filament performed by 
an apparatus for vibrating a filament by a small amount 
of air will be described with reference to Figs. 8 to 10. 

A spinning apparatus comprises a nozzle plate or a 
spinneret having at its central portion a spinning nozzle 

20 308 for extruding a polymeric material to be spun down- 
ward to form a filament 309, and a plurality of (six in Figs. 
8 to 10) oblique first air holes 310-1 to 310-6. The air 
holes 310-1 to 310-6 are disposed circumferentially 
around the spinning nozzle 308 at equal angular inter- 
ns vals to jet air against the filament 309, thereby spirally 
moving and extruding the filament 309 into a downward 
spread conical shape. 

The spinning apparatus has a pair of diametrically 
opposite second air holes 311 for horizontally jetting air. 

so The air holes 311 are disposed at opposite sides of the 
spinning nozzle 308 and below the first air holes 310-1 
to 31 0-6. The second air holes 311 jet air streams in op- 
posite directions parallel to the direction of movement of 
a screen mesh 312. As a result, the air streams strike 

35 directly below the spinning nozzle 308. The two air 
streams thus struck spirally move the filament 309, and 
the filament 309 is spread outward in a direction (trans- 
verse direction) perpendicular to the direction of move- 
ment of a web of a non-woven fabric 31 3. In this manner, 

40 the filament 309 is arranged on the screen mesh 312. 

The oblique first air holes 31 0-1 to 31 0-6 of the spin- 
neret extend tangentially to the spinning nozzle 308 as 
shown in Fig. 8 and also extend obliquely at an angle 
with respect to the central axis of the spinning nozzle 308 

45 as shown in Fig. 9. With this arrangement, air blown-off 
from the respective air holes 31 0-1 to 31 0-6 substantially 
converge at a region spaced downwardly from the spin- 
ning nozzle 308 by a distance of several centimeters to 
ten centimeters or more. The streams of air thus con- 

so verged cause the spiral movement of the filament 9 as 
described above. The filament 309 deposited on the 
screen mesh 312 is mainly arranged in the widthwise di- 
rection of the non-woven fabric 313. In this manner, the 
strength of the non-woven fabric 313 is enhanced espe- 

55 cialty in its widthwise direction. 

Alternatively, the first air holes 310-1 to 310-6 may 
be arranged linearly in the vicinity of the spinning nozzle 
308 on condition that air blown-off from the air holes 
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31 0-1 to 31 0-6 strikes the filament 309 to thereby cause 
the same to be spread to some extent before the filament 
309 is widely spread by the air blown-off from the second 
air holes 31 1 . The non-woven fabric 31 3 produced by the 
spinning apparatus with a single spinneret has a width 
of about 100 to 300 mm. A non-woven fabric having a 
width more than 300 mm can be produced by a spinning 
apparatus having a plurality of transversely arranged 
spinnerets. Furthermore, it is possible to produce a 
dense non-woven fabric at a high speed by utilizing a 
spinning apparatus in which a plurality of spinnerets are 
arranged in the lengthwise direction of the non-woven 
fabric. 

If this spinning is melt spinning, the air blown-off from 
the first air holes 310-1 to 310-6 and the air blown-off 
from the second air holes 311 are heated at a tempera- 
ture higher than the melting temperature of the polymeric 
material used for the formation of the filament 309. Heat- 
ing of either one of the air supplied from the first air holes 
310-1 to 310-6 and the air supplied from the second air 
holes 311 may be omitted depending on the kind of the 
polymeric material used. With the use of the hot air, the 
filament 309 while being formed does not undergo sub- 
stantial molecular orientation. 

The spinneret described above can be used for the 
formation of a non-woven fabric composed of un-orient- 
ed filaments arranged substantially in the lengthwise di- 
rection of the fabric. In this instance, the spinneret is 
turned about the central axis of the spinning nozzle 308 
through an angle of 90° from the position shown in Fig. 
8 to a position in which the second air holes 311 extend 
perpendicularly to the direction of movement of the 
non-woven fabric while being produced. The thus formed 
non-woven fabric has a strength in especially its length- 
wise direction. 

A method or means for vibrating a spun filament will 
be described in detail below. 

A spun filament must be spirally turned or recipro- 
cated (to be referred to as vibrated hereinafter for sim- 
plicity) in zigzag with an amplitude of several to several 
tens millimeters, and preferably, five to 50 millimeters at 
a period of several tens to several hundreds times/min., 
and preferably, 300 times/min. or more. In order to vi- 
brate a filament, (1) a fluid is applied to a portion close 
to a spinning nozzle, (2) an electric or magnetic field is 
used, or (3) a spinning nozzle itself is vibrated. 

According to the method of vibrating a spinning noz- 
zle, vibration can be stably obtained regardless of the 
type or viscosity of polymer. In order to vibrate a spinning 
nozzle, the spinning nozzle may be circularly moved (al- 
though a circular motion is representatively described in 
the appended claims, this motion includes an elliptic mo- 
tion) to spirally move a spun filament or linearly recipro- 
cated. Since it is experimentally found that no vibration 
effect is obtained if the amplitude of vibration of a spin- 
ning nozzle is 1 mm or less, the amplitude is preferably 
5 mm or more. In addition, it is found that if the amplitude 
is as wide as 300 mm or more, the uniformity of scattering 



cannot be maintained. Therefore, the amplitude is pref- 
erably 50 mm or less. If the period of vibration is 60 
times/min. or less, the productivity of a non- woven fabric 
is poor, and collection of scattered filaments is insuffi- 

s cient. In order to form a non-woven fabric, therefore, a 
spinning nozzle must be vibrated at a period of 300 
times/min. or more. More preferably,the spinning nozzle 
is turned or reciprocated at a period of 30 times/sec. 
(1 ,800 times/min.) or more. When a spinning nozzle was 

10 turned or reciprocated at a period of 30 times/sec. or 
more, subsequent scattering was stable. 

In order to vibrate a spinning nozzle, a high-speed 
alternating current may be applied to an electromagnet, 
the current may be turned on/off, or N and S poles may 

is be converted by an electromagnet, thereby alternately 
applying its attraction and repulsion forces. In such an 
electromagnetic method.the amplitude is preferably in- 
creased by using a link or a lever. As a mechanical meth- 
od, a method of circularly moving a nozzle eccentrically 

20 supported on a high-speed rotary disc, a method of con- 
verting a rotary motion into a linear motion by using a 
cam or a crank, and a method of amplifying a circular 
motion or giving an elliptic motion by using a cam or a 
link are available. Commercially available electric vibra- 

25 tors or air-driven vibrators can be used if their amplitudes 
are amplified. 

If a polymer is dissolved in a solvent or dispersed in 
the form of an emulsion in a solution and is spun, a fluid 
for vibrating or scattering a filament need not be heated. 

30 in addition, if a spinning nozzle itself is vibrated, a fluid 
for scattering a filament need not be heated. That is, as 
such a fluid, not only a heated gas but also a non-heated 
gas, a liquid or vapor, or a gas containing a liquid can be 
used. Furthermore, in order to increase the force of the 

35 fluid flows, a fine powder of a heavy or adhesive solid 
body may be mixed. These fluid flows may be a fluid for 
not only vibrating or scattering a filament but also assist- 
ing coagulation or adhesion of the filament. 

As a method of vibrating a spun filament, the method 

40 of applying a fluid to a portion close to a spinning nozzle 
and the method of vibrating a spinning nozzle itself have 
been described. As another method, an electric or mag- 
netic field may be used to change the polarity of the field, 
thereby giving vibration. For example, a high voltage is 

45 applied on a spun filament, and magnetic fields of N and 
S poles are alternately applied at a high speed to the 
charged filament, thereby vibrating the spun filament. In 
this method, a positive or negative electric field can be 
used. This method is suitably used especially when a 

so plurality of filaments are to be spun from a spinning noz- 
zle since the spun filaments are not united but separated 
well. The above various types of methods using air, vi- 
bration of a spinning nozzle, and an electric charge may 
be used in combination of two or more thereof. 

55 a filament to be spun may be a single filament like 
a monofilament or a plurality of filaments like a multifila- 
ment. When a plurality of multifilament-like filaments are 
simultaneously vibrated and scattered, the productivity 
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can be improved. Alternatively, a filament may be jetted 
together with a gas from a spinning nozzle and the jetted 
filament may be vibrated and scattered, as in a melt 
blowing method of a non-woven fabric. 

Figs. 11 A to 11 D are sectional views each showing 
a spinning nozzle for explaining a typical example of a 
method of vibrating a spun filament in step II shown in 
Fig. 7. 

Fig. 1 1 A shows a method of jetting a small fluid flow 
331 (mostly air stream) from a portion close to a spinning 
nozzle 332 to cause vibration. A polymer 334 is spun 
from the spinning nozzle 332. As shown in Fig. 11 A, a 
filament 335 is spirally vibrated by an action of the fluid 
flow ietted as indicated by an arrow 333. Fig. 1 2 shows 
various types of such a nozzle. 

Fig. 11 B shows a method of applying a magnetic 
field to vibrate a filament. A polymer 341 is spun from a 
spinning nozzle 342. The spun filament is charged by a 
high voltage E applied from an electrode 343. This fila- 
ment is passed through a magnetic field in which N and 
S poles are alternated at a high speed. This magnetic 
field is generated by supplying an alternating current 
from a power source 344 to electromagnets 345 and 346. 
As a result, a filament 347 is vibrated (moved) in zigzag. 
Alternatively, the filament can be spirally vibrated by ro- 
tating the magnetic field at a high speed. 

The nozzle is fixed in each of Figs. 11 A and 11B. 

Figs. 1 1 C and 1 1 D show methods of moving a noz- 
zle by a vibration source V. 

Fig. 1 1 C shows a method of circularly moving a noz- 
zle 351 to spirally vibrating a spun filament 353. Refer- 
ring to Fig. 11C, reference numeral 352 denotes a poly- 
mer; and 354, a vibrating means. A means as shown in 
Fig. 15 or 16 (to be described later) can be used as the 
vibrating means 354. 

Fig. 1 1 D shows a method of linearly vibrating a noz- 
zle 361 to vibrate a filament 363 in zigzag. Referring to 
Fig. 1 1 D, reference numeral 362 denotes a polymer; and 
364, a vibrating means. A means as shown in Fig. 1 5 or 
16 can be used as the vibrating means 364. 

A nozzle need not be circularly or linearly vibrated 
but can be elliptically or polygonally vibrated. Although 
each of the above drawings shows a method of linearly 
vibrating a filament spun from a spinning hole (spinning 
nozzle), a filament may be slightly coagulated while it still 
has drafting properties as shown in Fig. 4 and then sub- 
jected to the above processing. 

Figs. 1 2 A to 1 2D show practical arrangements of jet 
holes for jetting small amounts of fluid flows for vibrating 
a spun filament. These drawings are bottom views in 
each of which a spinning nozzle is viewed from below 
Referring to Figs. 12A to 12D, reference numeral 435 
denotes a lower plate of a spinning apparatus; and 436, 
a spinning nozzle. 

Fig. 12A shows an arrangement in which fluid jet 
holes 437-1, 437-2 437-6 are linearly arranged around 
the spinning nozzle 436. 

Fig. 12B shows an arrangement in which fluid jet 



holes 438-1 , 438-2 438-6 are circularly arranged around 
the spinning nozzle 436. This fluid may be a coagulating 
solution to be jetted together with a spinning solution 
from the spinning nozzle 436. In addition, the fluid jet 

s holes are preferably opened with an angle with respect 
to the spinning direction of a filament. 

Figs. 1 2C and 1 2D show arrangements in which the 
spinning nozzles 436 are not circular. That is, the spin- 
ning nozzle is star-shaped in Fig. 12C and elliptic in Fig. 

10 12D. 

A process of scattering and spreading a filament will 
be described below. 

A vibrating filament to be spread is not completely 
coagulated. In a spreading process, twice or more of 

15 drafting properties preferably remain. A filament which 
is completely coagulated to lose its drafting properties 
cannot be sufficiently spread nor arranged well in the 
spreading process. When a filament has preferably 10 
times or more, and more preferably, 100 times or more 

20 of drafting properties, a spreading width of the scattered 
filament is large and a degree and uniformity of its ar- 
rangement are good. When a solution-type spinning liq- 
uid (obtained by dissolving a polymer in a solvent or dis- 
persed in the form of emulsion in a solution) is to be used, 

25 a filament may be passed through a coagulating bath im- 
mediately after it is spun and vibrated at an outlet of the 
coagulating bath. In this case, since drafting properties 
are lost if coagulation is completely finished, the spread- 
ing step must be started while a filament has at least 

30 twice or more of drafting properties. 

The cross-section of a filament may be formed into 
an elliptic or modified cross-section different from a true 
circle so as to easily receive an effect of a fluid. For this 
purpose, a spinning nozzle is preferably formed to have 

35 a rectangular, elliptic, or modified cross-section different 
from a true circle (e.g., as shown in Figs. 12C and 12D). 
In this manner, when the cross-section of a filament is 
formed into a shape different offset from a true circle, the 
filament can be scattered to be spread and arranged well 

40 with even a small amount of a low-pressure fluid. 

Two methods of forcing a fluid to scatter a vibrating 
filament will be described below. In one method, at least 
a pair of fluid flows substantially symmetrical about the 
center of a vibrating filament are continuously struck 

45 sideways against each other on the filament, thereby 
scattering the filament in a direction perpendicular to the 
jetting direction of the fluid flows. In the other method, at 
least a pair of fluid flows substantially symmetrical about 
the center of a filament are continuously crossed side- 

50 ways each other within a vibration range of the filament, 
thereby scattering the filament in a direction substantially 
parallel to the jetting direction of the fluid flows. 

Note that inthemethod disclosed in Japanese Patent 
Laid-Open No. Sho 45-10779, the line speed cannot be 

55 increased because right and left fluid flows are alternate- 
ly, intermittently jetted. In the present invention, however, 
tneline speed can be increased since the fluid flows are 
continuously jetted. In these two methods, generating 
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sources of the fluid flows to be scattered need not be one 
pair but may be two or three pairs with respect to one 
spinning nozzle to increasetne efficiency. 

Figs, 13A and 13B show methods of forcing 
high-pressure fluid flows for scattering and spreading a 
vibrating filament in step III shown in Fig. 7. 

Referring to Fig. 1 3A, a filament 439 moves parallel 
to the Y axis while vibrating in zigzag, and fluid flows are 
applied on the filament in a direction (X direction) per- 
pendicular to the vibration direction (vibration plane). A 
pair of symmetrically jetted fluid streams 440a and 440b 
are struck against each other at a position P shown in 
Fig. 1 3A. When the struck fluid flows are scattered in the 
Y direction, the filament is scattered sideways in the Y 
direction together with the fluid flows, thereby forming a 
filament group 441 arranged parallel to the Y axis. 

Referring to Fig. 13B, a pair of jetted fluid streams 
443a and 443b are jetted against a filament 442 vibrating 
in zigzag parallel to the Y axis. Unlike in the method 
shown in Fig. 1 3A, the jetted streams 443a and 443b are 
not struck against each other but crossed (passed by) 
each other at different points Q and R on the vibrating 
filament. Therefore, a fluid flow striking against the fila- 
ment can move forward without being much disturbed by 
the other fluid flow jetted from a symmetrical position. 
The filament is scattered by the fluid flows to form a fila- 
ment group 444 which is arranged and scattered in sub- 
stantially the X direction. 

In each of Figs. 13A and 13B, the filament can be 
arranged in any direction in accordance with a relative 
positional relationship between the moving direction of 
a conveyor disposed below to collect the filament or a 
non -woven fabric and a direction of forcing the scattering 
fluid. Although the filaments 439 and 442 are vibrated in 
the transverse direction in Figs. 1 3A and 1 3B, they may 
be moved while being spirally turned. 

In many cases, a non-woven fabric according to the 
present invention is preferably stretched (or rolled) in the 
arranging direction of a filament. Conventional methods 
can be used as the stretching (or rolling) method. Since 
the non-woven fabric according to the present invention 
has good thickness uniformity and a high degree of ori- 
entation of a filament and hardly produces a grain or 
mass, it is suitable for especially stretching. In addition, 
a cross-laminated non-woven fabric can be made by 
laminating a non-woven fabric made in accordance with 
the present invention and a non-woven fabric arranged 
in a direction substantially perpendicular to the arranging 
direction of the non -woven fabric according to the 
present invention and biaxially stretching the laminated 
non-woven fabric in the arranging directions of the fila- 
ments of the both. In this case, biaxial stretching may be 
either sequential or simultaneous biaxial stretching. In 
addition, regardless of whether uniaxial or biaxial 
stretching is to be performed, the strength can be effec- 
tively increased by stretching when a non -woven fabric 
is slightly adhered or bonded before it is stretched. In 
order to produce a strong non-woven fabric, filaments 



are preferably bonded by adhesion or mechanical bond- 
ing after stretching. 

Although the non-woven fabric according to the 
present invention can be singly used as a product, it is 
s generally used as a cross-laminated non- woven fabric 
in which it is united with a non- woven fabric or a fiber 
material web (e.g., a web in which yarns or stretching 
tapes are arranged at predetermined intervals (pitches), 
a web obtained by widening (spreading) a tow, or a card- 
ed web of spinning) arranged in a direction perpendicular 
to its arranging direction. 

A uniting process can be performed in either a 
non-woven fabric manufacture line or another line. 
Non -woven fabrics composed of similarly produced ma- 
terials and arranged in the longitudinal and transverse 
directions by changing the jetting direction of fluid flows 
may be united. In addition, obliquely arranged non-wo- 
ven fabrics may be united so that their arranging direc- 
tions are crossed each other. In this case, the non-woven 
fabrics may be crossed not only at an angle of exactly 
90° but also at an angle of 30° to 150°. A longitudinally 
or transversely arranged material may be united with an 
obliquely arranged material to form a triaxial or tetraaxial 
non-woven fabric. 

In addition, not only materials similarly produced but 
arranged in different directions but also entirely different 
materials or materials similar to each other but produced 
by entirely different processes may be united. A material 
to be united is preferably arranged in a direction perpen- 
dicular to the arranging direction of filaments of a 
non-woven fabric of the present invention in order to ob- 
tain a good balance in physical properties. United mate- 
rials may be bonded by using an adhesive in the form of 
a powder or emulsion or performing mechanical bonding 
such as needle punching. 

Since the non-woven fabric of the present invention 
has a very fine denier, if fabrics are united in a non-woven 
fabric manufacture line, they can be bonded by interen- 
gagements between fine filaments without using any ad- 
hesive. 

In addition, in the manufacture ofthenon-woven fab- 
ric of the present invention, filaments having adhesion 
properties can be spun from a large number of spinning 
nozzles so that an adhesive is contained in the non -wo- 
ven fabric itself. In this case, the obtained non- woven 
fabric can be bonded to another material by only heating. 
If adhesion between sheet-like filaments can be im- 
proved upon application of a pressure on the filaments, 
the bonding strength between fibers can be effectively 
increased by using an embossing roll or the like. Further- 
more, when a solution-type spinning liquid is used, if fil- 
aments are not completely coagulated and therefore still 
have self-adhesion properties after they are scattered 
and collected as unidirectionally arranged filaments, 
they are adhered to each other by utilizing the adhesion 
properties. 

According to the method of the present invention, 
filaments can be arranged in the transverse direction, 
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and an arrangement of yarns running in the longitudinal 
direction can be fixed by the transversely arranged fila- 
ments. In this case, the filaments are preferably com- 
posed of an adhesive polymer. A web in which an ar- 
rangement of running yams is fixed as described above s 
can be used as a weft web of a cross-laminating machine 
as disclosed in Japanese Patent Publication No. Sho. 
53-38783. 

Examples of the material of a non- woven fabric ac- 
cording to the present invention are a polyolefin such as 
HDPE or PR a thermoplastic polymer such as a polyes- 
ter, a polyamide, polyvinyl chloride, polyacrylonitrile, pol- 
yvinylalcohol, or polyurethane, glass, a pitch, an adhe- 
sive polymer, solutions obtained by dissolving these ma- 
terials in a solvent, and emulsions obtained by dispersing 
these materials together with a surface active agent in a 
dispersion. In addition, a material obtained by dissolving 
a cellulose-based polymer which is difficult to be 
melt-spun in a solvent can be particularly effectively 
used. What is important in these polymers is that fila- 
ments made from the polymers still have thread-forming 
property upon stretching and scattering and can be draft- 
ed several tens times to several thousands times. 

Figs: 14Ato 14C show practical arrangements of fil- 
aments of cross-laminated non -woven fabrics produced 
by cross-laminating unidirectionally arranged non-wo- 
ven fabrics in step VI shown in Fig. 7. Referring to Figs. 
14A to 14C, the direction indicated by an arrow 461 is 
the longitudinal direction, and filaments are arranged, 
and oriented in the direction of hatching. For better un- 
derstanding of the structure, an upper layer is partially 
removed. 

Fig. 14A shows an arrangement of a longitudinally 
arranged filament layer 471 and a transversely arranged 
filament layer 472. The filaments in both the directions 
are arranged by the method of the present invention. Fig. 
17 shows the structure of lamination. Referring to Fig. 
17, the filament layer 471 having strength in the longitu- 
dinal direction and the filament layer 472 having strength 
in the transverse direction are laminated. 

Fig. 14B shows a structure in which a transversely 
arranged filament 473 according to the method of the 
present invention is laminated on a layer 474 in which 
conventional yams are arranged in the longitudinal di- 
rection at a predetermined pitch. Although not shown in 
Fig. 14B, another yam layer may be laminated on this 
structure. 

Fig. 14C shows a structure in which an obliquely ar- 
ranged filament layer 475 according to the present in- 
vention is laminated on a layer 476 in which filaments 
are arranged in another oblique direction perpendicular 
to the oblique direction of the layer 475. When filaments 
are obliquely arranged as shown in Fig. 14C, another 
non-woven fabric or fiber web in which filaments are ar- 
ranged in the longitudinal or transverse direction can be 
laminated thereon to form a triaxial or tetraaxial non-wo- 
ven fabric. 

Fig. 1 5 shows a practical arrangement of a vibrating 



means, in which Fig. 15A is a plane view and Fig. 15B 
is a side view. Referring to Figs. 15A and 15B, a 
high-speed motor 501 rotates a crank arm 503 disposed 
on a rotary shaft 502. The crank 503 circularly moves a 
pin 505 disposed thereon as indicated by an alternate 
long and short dashed line shown in Fig. 15A. One end 
of a connecting rod 504 is so set as to allow the crank to 
freely rotate by the pin 505. The other end of the con- 
necting rod 504 is fixed to a flexible nozzle 507 through 
a wall 506. Upon rotation of the motor shaft 502, the con- 
necting rod 504 is reciprocated to vibrate the nozzle 507 
as indicated by an arrow 511 shown in Figs. 15A and 
1 5B. A melted or dissolved polymer 508 is injected from 
a spinning nozzle 509 at the distal end of the nozzle 507. 
An injected filament 510 is vibrated by vibration of the 
nozzle 507. 

Although linear vibration is exemplified in the above 
arrangement, the crank can be moved about the guide 
wall 506 to circularly or elliptically move the nozzle 507. 

Fig. 1 6 shows another practical arrangement of a vi- 
brating means, in which Fig. 16A is a plan view and Fig. 
16B is a side view. Referring to Figs. 16A and 16B, a 
power source 601 supplies an alternating current to a 
solenoid 602. A connecting rod 604 is supported by a 
support wall 606, and a movable iron core (vibrating 
member) 603 is disposed at one end of the connecting 
rod 604. The other end of the connecting rod 604 is fixed 
to a flexible nozzle 607 through the support wall 606. 
When an alternating current is supplied to the solenoid 
602, an alternating magnetic field is generated to recip- 
rocate the movable iron core 603. As a result, the con- 
necting rod 604 is reciprocated to vibrate the nozzle 607 
as indicated by an arrow 611 shown in Figs. 16A and 
16B. A melted or dissolved polymer 608 is injected from 
a spinning nozzle 609 at the distal end of the nozzle 607. 
An injected filament 610 is vibrated by vibration of the 
nozzle 607. 

Examples of a non-woven fabric according to the 
present invention made by using a manufacturing meth- 
od (or a manufacturing apparatus) of the present inven- 
tion will be described in detail below. 

Example 1 

A polyethyleneterephthalate pellet having a limit vis- 
cosity T| of 0.72 was melted and extruded at 260°C by 
an extruder and guided to a spinning nozzle through a 
flexible conduit by the method shown in Fig. 2. The spin- 
ning nozzle was circularly moved at a period of 2,400 
times/min. for a width of 35 mm. A spun filament was 
spirally moved downward at the same period as that of 
the spinning nozzle for a width of 22 mm. A pair of air 
streams heated up to 300° C were jetted in the Y direction 
shown in Fig. 1 from positions substantially symmetrical 
about the center of the spirally moving filament so as to 
be crossed each other as shown in Fig. 1 3B. 

" By a scattering force of the crossed air streams, the 
filament was arranged in the transverse direction with re- 
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spect to the direction of movement of a conveyor belt 
arranged in the Y direction and having a width of about 
350 mm and was collected on the conveyor belt moving 
below at a speed of 40 m/min. The filament was coated 
with an acrylic emulsion adhesive on the conveyor belt 
and guided to a pulley-like transverse stretching means. 

The pulley diameter of the transverse stretching 
means was 1,200 mm. A hot wind at a temperature of 
180°C was circulated for heating, and the filament was 
stretched by 2.8 times in the transverse direction after 
the adhesive was dried in a preheating process. A 
non- woven fabric manufactured by a conventional 
non-woven fabric manufacturing apparatus and 
stretched by 3.2 times in the longitudinal direction was 
laminated on the above transversely stretched non-wo- 
ven fabric. An acrylic emulsion adhesive was impregnat- 
ed in the resultant non -woven fabric and cylinder-dried, 
thereby obtaining a cross-laminated non-woven fabric 
having a width of about 1 ,000 mm. 

The produced non-woven fabric had a unit weight of 
35 g/m 2 , a strength of 27.2 kg/width of 5 cm and a stretch- 
ing ratio of 22% in the longitudinal direction and a 
strength of 24. 1 kg/width of 5 cm width and a stretching 
ratio of 25% in the transverse direction. That is, this 
non-woven fabric had a strength in both the longitudinal 
and transverse directions, and the strength was three to 
four times as greater as that of a conventional polyester 
random-laid non-woven fabric. 

Example 2 

A cuprammonium solution (concentration = 8%) of 
a linter pulp was used to make a non-woven fabric as 
shown in Fig. 4. This solution was spun from a spinning 
nozzle and flowed together with water to a funnel. As a 
result, the resultant material was slightly coagulated and 
stretched. While drafting properties of 20 times or more 
were left, the distal end of an outlet of the funnel was 
horizontally vibrated with an amplitude of about 10 mm 
at a period of 600 times/min. An obtained filament was 
vibrated with an amplitude of 30 mm by a force of the 
water, and a pair of water streams were vertically jetted 
(by the method shown in Fig. 1 3A) to strike against the 
filament. The filament was arranged in the transverse di- 
rection by a force of the transversely scattering water and 
collected on a moving conveyor belt. 

The collected filament was not completely coagulat- 
ed yet. This filament was laminated on a cellulose 
non-woven fabric (arranged in the longitudinal direction) 
produced in a previous step by a conventional cupram- 
monium process and conveyed by a conveyor, and the 
laminated non-woven fabrics were simultaneously ac- 
id-treated to form a non-woven fabric having dimensional 
stability in both the longitudinal and transverse direc- 
tions. In this case, since coagulation was not completed 
when the longitudinally and transversely arranged 
non-woven fabrics were laminated, the filaments them- 
selves had an adhesive force, and no adhesion process- 



ing need be performed. 
Example 3 

s A 1 5% decalin solution of high-density polyethylene 
was spun from the nozzle shown in Fig. 11 B to obtain 
longitudinally arranged filaments by the method shown 
in Fig. 13B. In this case, a room-temperature air partic- 
ularly not heated was used together with the air for vi- 

10 bration shown in Fig. 1 2B and the air for scattering shown 
in Fig. 13B. 

The obtained non-woven fabric was composed of 
very fine filaments (mostly much smaller than one de- 
nier) and had good adhesion properties between the fil- 

15 aments without performing adhesion processing. This 
non-woven fabric was subjected to proximity roller 
stretching by five times in the longitudinal direction to 
produce a non-woven fabric having a unit weight of 15 
g/m 2 , a longitudinal strength of 17.4 kg/5 cm, and a lon- 

20 gjtudinal stretching ratio of 27%. That is, the obtained 
non-woven fabric was strong in the longitudinal direction. 
This non-woven fabric had optimal properties as a ma- 
terial web of a cross-laminated non-woven fabric. 

25 [industrial Applicability] 

A non- woven fabric according to the present inven- 
tion has a high tensile strength and therefore can be suit- 
ably used as, e.g., geo-textiles (fiber materials forthe civ- 
30 ii engineering and construction). 



Claims 

35 1. A non-woven fabric comprising at least one fila- 
ment-laid layer in which at least one continuous fil- 
ament obtained by spinning a polymeric material is 
collected into an elliptical shape in which many 
ellipses each having an elongated major axis and a 

40 minor axis are arranged in a plane and gradually 
shifted in a predetermined direction, whereby most 
portions of said filament are arranged to direct in a 
direction of substantially the major axis. 

45 2. A non-woven fabric according to claim 1, wherein 
said filament layer comprises a filament having a 
draft ratio of not less than two. 

3. A non-woven fabric according to claim 1 , wherein 
50 said filament layer has filament portions going 

across between said selvage portions and stretched 
in said transverse direction. 

4. A non-woven fabric according to claim 1, further 
55 comprising a base material layer having strength in 

a direction substantially perpendicular to said trans- 
verse direction. 



11 
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5. A method of making a non- woven fabric comprising 
the steps of: 

spinning a filament composed of a polymeric 
material; 

vibrating said filament; 
amplifying the vibration of said filament; and 
collecting said filament into an elliptic shape in 
which many ellipses each having an elongated 
major axis are arranged in a plane and gradually 
shifted in a predetermined direction thereby 
arranging most portions of said filament to direct 
in a direction of substantially the major axis. 

6. A method of making a non-woven fabric according 
to claim 5, wherein said filament spinning step com- 
prises spinning said filament by using a solution pre- 
pared by dissolving a polymeric material in a solvent, 
a solution prepared by dispersing a polymeric mate- 
rial in the form of emulsion in a medium, or a melted 
polymeric material. 

7. A method of making a non-woven fabric according 
to claim 5, wherein 

said filament spinning step includes the step of 
passing said filament through a coagulating 
bath immediately after said filament is spun, and 
said filament vibrating step comprises vibrating 
said filament at an outlet of said coagulating 
bath. 

8. A method of making a non-woven fabric according 
to claim 5, wherein said filament vibrating step com- 
prises spirally vibrating said filament. 

9. A method of making a non-woven fabric according 
to claim 5, wherein said filament vibrating step com- 
prises vibrating said filament in zigzag. 

10. A method of making a non-woven fabric according 
to claim 5, wherein said filament vibrating step com- 
prises vibrating said filament by applying a small 
amount of heated or non-heated fluid on said fila- 
ment at a portion close to spinning nozzle immedi- 
ately after spinning. 

11. A method of making non-woven fabric according to 
claim 10, wherein said fluid includes a fluid contain- 
ing a fine powder of a solid material having a weight 
and/or a solid material having adhesion properties. 

12. A method of making a non-woven fabric according 
to claim 5, wherein said filament vibrating step 
includes the steps of applying an electric charge to 
said filament and applying an electric or magnetic 
field in which a polarity alternately changes on said 
filament, thereby vibrating said filament. 



22 

13. A method of making a non-woven fabric according 
to claim 5, wherein said filament vibrating step 
includes the step of vibrating a spinning nozzle, 
thereby vibrating said filament. 

5 

14. A method of making a non-woven fabric according 
to claim 5, wherein said filament vibration amplifying 
step comprises amplifying vibration of said filament 
while said vibrating filament still has draft properties 

10 of less than twice. 

15. A method of making a non-woven fabric according 
to claim 5, wherein said filament amplifying step 
comprises continuously applying sideways not less 

15 than one pair of fluid flows substantially symmetrical 
about said vibrating filament, thereby amplifying 
vibration of said filament. 

16. A method of making a non-woven fabric according 
20 to claim 5, wherein said filament vibration amplifying 

step comprises amplifying vibration of said spun fil- 
ament while said filament vibrates with an amplitude 
of 1 to 300 mm at a period of not less than 60 
times/min. 

25 

17. A method of making a non-woven fabric according 
to claim 16, wherein said filament vibration amplify- 
ing step comprises amplifying vibration of said spun 
filament while said filament vibrates with an ampli- 

30 tude of 5 to 50 mm at a period of not less than 300 
times/min. 

18. A method of making a non-woven fabric according 
to claim 5, wherein said filament spinning step com- 

& prises spinning said filament having an elliptic or 
modified cross-section different from a true circle. 

19. A method of making a non-woven fabric according 
to claim 5, wherein said filament vibration amplifying 

40 step comprises continuously striking a pair of fluid 
flows on the substantial center of vibration of the 
vibrating filament to direct the fluid flows in a direc- 
tion perpendicular to a jetting direction of the fluid 
flows, whereby the amplitude of the vibrating fila- 
45 ment is amplified in the perpendicular direction. 

20. A method of making a non-woven fabric according 
to claim 5, wherein said filament vibration amplifying 
step comprises continuously crossing a pair of fluid 

so flows jetting in directions opposite to each other 
within a vibration range of said filament without strik- 
ing the fluid flows whereby the vibrating filament is 
blown away in the direction of one of the fluid flows 
when the filament crosses one of the fluid flows and 

55 the vibrating filament is blown away in the direction 
of the other fluid flow when the filament crosses the 
other fluid flow, whereby a direction of vibration of 
said filament is directed in a direction parallel to the 
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jetting direction of the fluid flows, and the vibration 
is amplified in a direction perpendicular to the vibra- 
tion. 

21. A method of making a non-woven fabric according 
to claim 5, further comprising the step of stretching 
said filament in the arranging direction of said fila- 
ment after said filament arranging step. 

22. A method of making a non-woven fabric according 
to claim 5, further comprising the step of laminating 
another base material. 

23. An apparatus for making a non -woven fabric com- 
prising: 

spinning means for spinning a filament com- 
posed of a polymeric material; 
vibrating means for vibrating said filament; 
amplifying means for amplifying vibration of said 
filament; 

stage means for arranging said filament into a 
sheet on a plane; and 

moving means for moving said filament spin- 
ning means and said stage means relative to 
each other. 

24. A non-woven fabric according to claim 1 , wherein 
said ellipses are arranged in such a manner that 
their major axes are substantially parallel to each 
other, their minor axes are in line with each other 
and they are gradually shifted in a direction of said 
minor axes. 

25. A method of making a non-woven fabric according 
to claim 5, wherein in said filament vibration ampli- 
fying step, the amplifying of vibration of the vibrating 
filament starts at a point other than the filament 
vibration starting point of the step of vibrating the fil- 
ament. 

26. A method of making a non-woven fabric according 
to claim 5, wherein said filament vibration amplifying 
step comprises discontinuously (non-linearly) ampli- 
fying the amplitude of the vibrating filament. 

27. A method of making a non-woven fabric according 
to claim 5, further comprising a step of arranging the 
vibrated and amplified filament in a sheet. 

28. A method of making a non-woven fabric according 
to claim 22, wherein said base material is a 
non-woven fabric or a fiber material web in which a 
filament is arranged in a direction substantially per- 
pendicular to the arranging direction of said filament 
of a non -woven fabric to be laminated on said base 
material. 



29. A method of making a non-woven fabric according 
to claim 22, wherein the arranging direction of said 
filament of said non- woven fabric is a widthwise 
direction (transverse direction) of said non- woven 

5 fabric, and said base material is a yam group 
extending in a lengthwise direction (longitudinal 
direction) of said non-woven fabric. 

30. A method of making a non-woven fabric according 
10 to claim 5, wherein 

the step of spinning comprises a step of spin- 
ning a first filament and a step of spinning a sec- 
ond filament, 

is the step of vibrating comprises a step of vibrat- 

ing the first filament and a step of vibrating the 
second filament, 

the step of amplifying comprises a step of ampli- 
fying the vibration of the first filament and a step 
20 of amplifying the vibration of the second fila- 

ment, and 

the step of collecting comprises a step of col- 
lecting the amplified first filament into a first ellip- 
tic shape comprising many ellipses each having 
25 an elongated major axis and arranging the most 

portions of the first filament in a first direction 
substantially the same as the direction of the 
major axes to form a first non -woven fabric and 
a step of collecting the amplified second fila- 
30 ment into a second elliptic shape comprising 

many ellipses each having an elongated major 
axis in a direction substantially perpendicular to 
the first direction and arranging the second fila- 
ment in a second direction substantially the 
35 same as the direction of the major axes of the 

second ellipse to form a second non-woven fab- 
ric. 

31. A method of making a non-woven fabric according 
40 to claim 30, wherein the first and second non-woven 

fabrics are laminated together. 

32. A non-woven fabric according to any one of claims 
1 , 2, 3, 4 or 24, wherein said filament and filament 

45 portions are un-oriented. 

33. A non-woven fabric according to claim 1, wherein 
said filament is collected into an elliptic shape in 
which many ellipses each having an elongated 
major axis and a minor axis are arranged in such a 
manner that they are overlapped each other and 
gradually shifted cm by cm in a direction of said 
minor axes and portions of said filament other than 
ones located at the selvage portions of said fabric 
(two end portions of each major axis) are arranged 
substantially in the direction of the major axes. 

34. A non-woven fabric comprising at least one fila- 
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ment-laid layer in which at least one continuous fil- 
ament obtained by spinning a polymeric material is 
collected into an elliptic shape in which many 
ellipses each having an elongated major axis and a 
minor axis are arranged'in such a manner that their 
major axes are directed substantially in the longitu- 
dinal direction of the fabric, they are overlapped 
each other and gradually shifted inch by inch in a 
direction of said major axes and portions of said fil- 
ament other than ones located at the end portions 
of said major axes. 



Patentanspruche 

1. Nichtgewobenes Gewebe mit mindestens einer 
fadengelegten Lage, bei der mindestens ein durch 
Spinnen eines polymeren Materials erhaltener 
durchgehender Faden in einer elliptischen Form 
aufgefangen wurde, bei der viele Ellipsen, die 
jeweils eine langliche Hauptachse und eine Neben- 
achse aufweisen, in einer Ebene angeordnet sind 
und graduell in einer vorgegebenen Richtung ver- 
schoben sind, wodurch die meisten Bereiche des 
Fadens derart angeordnet sind, daG sie im wesent- 
lichen in Richtung der Hauptachse ausgerichtet 
sind. 

2. Nichtgewobenes Gewebe nach Anspruch 1 , wobei 
die Fadenlage einen Faden umfaGt, der ein Dehn- 
verhaltnis von nicht weniger als zwei aufweist. 

3. Nichtgewobenes Gewebe nach Anspruch 1 , wobei 
die Fadenlage Fadenbereiche aufweist, die sich 
zwischen den Gewebekantenabschnitten erstrek- 
ken und in der Querrichtung gedehnt sind. 

4. Nichtgewobenes Gewebe nach Anspruch 1 , ferner 
umfassend eine Basismateriallage, die Festigkeit in 
einer im wesentlichen senkrecht zur Querrichtung 
verlaufenden Richtung aufweist. 

5. Verfahren zur Herstellung eines nichtgewobenen 
Gewebes, mit folgenden Schritten: 

Spinnen eines aus einem polymeren Material 
bestehenden Fadens; 
Vibrieren des Fadens; 
Verstarken der Vibration des Fadens; und 
Auffangen des Fadens in einer elliptischen 
Form, in der eine Anzahl Ellipsen, die jeweils 
eine langliche Hauptachse aufweisen, in einer 
Ebene angeordnet sind und graduell in einer 
vorgegebenen Richtung verschoben sind, 
wodurch die meisten Bereiche des Fadens so 
angeordnet sind, daG sie im wesentlichen in 
Richtung der Hauptachse ausgerichtet sind. 



6. Verfahren zur Herstellung eines nichtgewobenen 
Gewebes nach Anspruch 5, wobei der 
Faden-Spinnschritt das Spinnen des Fadens unter 
Verwendung einer Losung, die durch Auflosen eines 
s polymeren Materials in einem Losungsmittel oder 
durch Verteilen polymeren Materials als Emulsion in 
einem Medium gebildet wird, oder geschmolzenen 
polymeren Materials umfaGt. 

10 7. Verfahren zur Herstellung eines nichtgewobenen 
Gewebes nach Anspruch 5, wobei 

der Faden-Spinnschritt einen Schritt umfaGt, 
bei dem der Faden unmittelbar nach dem Spin- 
's nen des Fadens durch ein Fallungsbad gef uhrt 
wird, und 

der Faden-Vlbrationsschritt das Vibrieren des 
Fadens an einem Ausgang des Fallungsbades 
umfaGt. 

20 

8. Verfahren zur Herstellung eines nichtgewobenen 
Gewebes nach Anspruch 5, wobei der Faden-Vibra- 
tionsschritt das spiralfdrmige Vibrieren des Fadens 
umfaGt. 

25 

9. Verfahren zur Herstellung eines nichtgewobenen 
Gewebes nach Anspruch 5, wobei der Faden-Vlbra- 
tionsschritt das zickzack-formige Vibrieren des 
Fadens umfaGt. 

30 

10. Verfahren zur Herstellung eines nichtgewobenen 
Gewebes nach Anspruch 5, wobei der Faden-Vibra- 
tionsschritt das Vibrieren des Fadens unmittelbar 
nach dem Spinnvorgang durch Aufbringen einer 

35 geringen Menge erhitzter oder nicht erhitzter Flus- 
sigkeit auf den Faden in einem Bereich umfaGt, der 
nahe zur Spinnduse liegt. 

11. Verfahren zur Herstellung eines nichtgewobenen 
40 Gewebes nach Anspruch 10, wobei die Flussigkeit 

eine Flussigkeit umfaGt, die ein feines Pulver eines 
festen Materials mit Gewicht und/oder eines festen 
Materials mit Adhasionseigenschaften umfaGt. 

45 12. Verfahren zur Herstellung eines nichtgewobenen 
Gewebes nach Anspruch 5, wobei der Faden-Vibra- 
tionsschritt die Schritte der Aufbringung elektrischer 
Ladung auf den Faden und Aufbringung eines elek- 
trischen oder magnetischen Feldes umfaGt, bei der 
50 sich die Polaritat auf dem Faden alternierend andert, 
wodurch der Faden in Vibration versetzt wird. 

13. Verfahren zur Herstellung eines nichtgewobenen 
Gewebes nach Anspruch 5, wobei der Faden-Vibra- 
55 tionsschrittden Schritt der Vibrierung der Spinnduse 
umfaGt, wodurch der Faden in Vibration versetzt 
wird. 



25 



30 



35 



40 



45 



14 



27 



EP 0 414 917 B1 



28 



14. Verfahren zur Hersteilung eines nichtgewobenen 
Gewebes nach Anspruch 5, wobei der Fadenvibra- 
tions-Verstarkungsschritt die Verstarkung der Vibra- 
tionen des Fadens umfaBt, wan rend der vibrierende 
Faden immer noch ein Dehnvermogen von weniger 
als dem doppetten aufweist. 

15. Verfahren zur Hersteilung eines nichtgewobenen 
Gewebes nach Anspruch 5, wobei der Fadenvibra- 
tions-Verstarkungsschritt ein kontinuierliches seitli- 
ches Einsetzen von nicht weniger als einem Paar 
Fluidstrome im wesentlichen symmetrisch zu dem 
vibrierenden Faden umfaBt, wodurch die Vibration 
des Fadens verstarkt wird. 

16. Verfahren zur Hersteilung eines nichtgewobenen 
Gewebes nach Anspruch 5, wobei der Fadenvibra- 
tions-Verstarkungsschritt die Verstarkung der Vibra- 
tionen des gesponnenen Fadens umfaBt, wahrend 
der Faden mit einer Amplitude von 1 bis 300 mm bei 
einer Periode von nicht weniger als 60 mal/min. 
vibriert. 

17. Verfahren zur Hersteilung eines nichtgewobenen 
Gewebes nach Anspruch 1 6, wobei der Fadenvibra- 
tions-Verstarkungsschritt die Verstarkung der Vibra- 
tionen des gesponnenen Fadens umfaBt, wahrend 
der Faden mit einer Amplitude von 5 bis 50 mm bei 
einer Periode von nicht weniger als 300 mal/min. 
vibriert. 

18. Verfahren zur Hersteilung eines nichtgewobenen 
Gewebes nach Anspruch 5, wobei der 
Faden-Sptnnschritt das Spinnen des Fadens mit 
einem elliptischen Oder modifizierten, von der ech- 
ten Kreisform abweichenden Querschnitt umfaBt. 

19. Verfahren zur Hersteilung eines nichtgewobenen 
Gewebes nach Anspruch 5, wobei der Fadenvibra- 
tions-Verstarkungsschritt das kontinuierliche Auf- 
treffen eines Paares von Fluidstromen im wesentli- 
chen auf das Vibrationszentrum eines vibrierenden 
Fadens umfaBt, urn die Fluidstrome in eine Richtung 
quer zur Stromungsrichtung der Fluidstrome zu len- 
ken, wodurch die Amplitude des vibrierenden 
Fadens in der Querrichtung verstarkt wird. 

20. Verfahren zur Hersteilung eines nichtgewobenen 
Gewebes nach Anspruch 5, wobei der Fadenvibra- 
tions-Verstarkungsschritt das kontinuierliche Kreu- 
zen eines Paares von Fluidstromen umfapt, die 
innerhalb des Vibrationsbereichs des Fadens in 
zueinander entgegengesetzten Richtungen stro- 
men, ohne die Fluidstrome zu treffen, wodurch der 
vibrierende Faden in der Richtung eines der Fluid- 
strome weggeblasen wird, wenn der Faden einen 
der Fluidstrome kreuzt, und der vibrierende Faden 
in Richtung des anderen Fluidstroms weggeblasen 



wird, wenn der Faden den anderen Fluidstrom 
kreuzt, wodurch eine Vibrationsrichtung des Fadens 
in eine Richtung parallel zur Stromungsrichtung des 
Fluidstromes ausgerichtet wird und die Vibration in 
s einer Richtung senkrecht zur Vibration verstarkt 
wird. 

21. Verfahren zur Hersteilung eines nichtgewobenen 
Gewebes nach Anspruch 5, ferner umfassend den 

io Schritt der Streckung des Fadens in der Anord- 
nungs richtung des Fadens nach dem Faden- Anord- 
nungsschritt. 

22. Verfahren zur Hersteilung eines nichtgewobenen 
is Gewebes nach Anspruch 5, ferner umfassend den 

Schritt der Beschichtung eines anderen Basismate- 
rials. 

23. Vorrichtung zur Hersteilung eines nichtgewobenen 
20 Gewebes, umfassend: 

Spinneinrichtungen zum Spinnen eines aus 
polymerem Material bestehenden Fadens; 
Vibrationseinrichtungen zur Vibrierung des 
25 Fadens; 

Verstarkungseinrichtungen zur Verstarkung der 
Vibration des Fadens; 

Gestelleinrichtungen zur Anordnung des 
Fadens in einer Ebene auf einer Flache; und 
30 Bewegungseinrichtungen zur Bewegung der 

Faden-Spinneinrichtungen und der Gestellein- 
richtungen relatrv zueinander. 

24. Nichtgewobenes Gewebe nach Anspruch 1 , wobei 
35 die Ellipsen derartig angeordnet sind, daB deren 

Hauptachsen im wesentlichen parallel zueinander 
sind, wobei die Nebenachsen in Reihe zueinander 
angeordnet sind und graduell in Richtung der 
Nebenachse verschoben sind. 

40 

25. Verfahren zur Hersteilung eines nichtgewobenen 
Gewebes nach Anspruch 5, wobei im Fadenvib rati- 
ons- Verstarkungsschritt die Verstarkung der Vibra- 
tion des vibrierenden Fadens an einem anderen 

45 Punkt beginnt als der Fadenvibrations-Anfangs- 
punkt des Schritts der Vibration des Fadens. 

26. Verfahren zur Hersteilung eines nichtgewobenen 
Gewebes nach Anspruch 5, wobei der Fadenvibra- 

50 tions-Verstarkungsschritt eine diskontinuierliche 
(nicht-lineare) Verstarkung der Amplitude des vibrie- 
renden Fadens umfaBt. 

27. Verfahren zur Hersteilung eines nichtgewobenen 
55 Gewebes nach Anspruch 5, ferner umfassend einen 

Schritt der Anordnung des vibrierten und verstarkten 
Fadens in einer Ebene. 
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28. Verfahren zur Herstellung eines nichtgewobenen 
Gewebes nach Anspruch 22, wobei das Basismate- 
rial ein nichtgewobenes Gewebe oder ein Faserma- 
terialgespinst ist, indem ein Faden in einer Richtung 
ausgerichtet ist, die im wesentlichen senkrecht zur 
Anordnungsrichtung des Fadens eines nichtgewo- 
benen Gewebes liegt, der auf das Basismaterial zu 
laminieren ist. 

29. Verfahren zur Herstellung eines nichtgewobenen 
Gewebes nach Anspruch 22, wobei die Anord- 
nungsrichtung des Fadens des nichtgewobenen 
Gewebes eine Breitenrichtung (Querrichtung) des 
nichtgewobenen Gewebes ist, und das Basismate- 
rial eine Garngruppe ist, die sich in Langenrichtung 
(Langsrichtung) des nichtgewobenen Gewebes 
erstreckt. 

30. Verfahren zur Herstellung eines nichtgewobenen 
Gewebes nach Anspruch 5, wobei 

der Spinfischritt einen Schritt des Spinnens 
eines ersten Fadens und einen Schritt des Spin- 
nens eines zweiten Fadens umfaGt, 
der Vibrationsschritt einen Schritt der Vibration 
des ersten Fadens und einen Schritt der Vibra- 
tion des zweiten Fadens umfaGt; 
der Verstarkungsschritt einen Schritt der Ver- 
starkung der Vibration des ersten Fadens und 
einen Schritt der Verstarkung der Vibration des 
zweiten Fadens umfaGt, und 
der Auffangschritt einen Schritt des Auffangens 
des verstarkten ersten Fadens in einer ersten 
elliptischen Form umfaGt, die viele Ellipsen auf- 
weist, welche jeweils eine langliche Haupt- 
achse aufweisen, und Ausrichten der meisten 
Bereiche des ersten Fadens in einer ersten 
Richtung, die im wesentlichen gleich der Rich- 
tung der Hauptachsen ist, um einen ersten 
nichtgewobenen Stoff zu bilden, sowie einen 
Schritt des Auffangens des verstarkten zweiten 
Fadens in einer zweiten elliptischen Form 
umfaGt, die viele Ellipsen aufweist, welche 
jeweils eine langliche Hauptachse in einer Rich- 
tung im wesentlichen senkrecht zu der ersten 
Richtung aufweisen, und Ausrichten des zwei- 
ten Fadens in einer zweiten Richtung, die im 
wesentlichen gleich der Richtung der Haupt- 
achsen der zweiten Ellipse entsprechen, um 
eine zweites nichtgewobenes Gewebe zu bil- 
den. 

31. Verfahren zur Herstellung eines nichtgewobenen 
Gewebes nach Anspruch 30, wobei das erste nicht- 
gewobene Gewebe und das zweite nichtgewobene 
Gewebe zusammenlaminiert werden. 

32. Nichtgewobenes Gewebe nach einem der Anspru- 



che 1,2, 3, 4 oder 24, wobei der Faden und die 
Fadenabschnitte unorientiert.sind. 

33. Nichtgewobenes Gewebe nach Anspruch 1 , wobei 
s der Faden in einer elliptischen Form aufgefangen 

ist, in der viele Ellipsen mit jeweils einer langlichen 
Hauptachse und einer Nebenachse derartig ange- 
ordnet sind, daG sie einander uberlappen und gra- 
duell Zentimeter um Zentimeter in einer Richtung 
10 der Nebenachsen verschoben sind, und Abschnitte 
des Fadens abgesehen von denjenigen, die an der 
Gewebekante des Gewebes (zwei Endabschnitte 
jeder Hauptachse) liegen, im wesentlichen in der 
Richtung der Hauptachse angeordnet sind. 

15 

34. Nichtgewobenes Gewebe, umfassend zumindest 
eine Fadengelegte Lage, in der zumindest ein unun- 
terbrochener Faden, der durch Spinnen polymeren 
Materials erhalten wurde, in einer elliptischen Form 

20 aufgefangen ist, in der viele Ellipsen mit jeweils einer 
langlichen Hauptachse und einer Nebenachse der- 
artig angeordnet sind, daG ihre Hauptachsen im 
wesentlichen in der Langsrichtung des Gewebes 
ausgerichtet sind, daG sie einander uberlappen und 

25 graduell Zpll um Zoll in einer Richtung der Haupt- 
achse verschoben sind, und umfassend Abschnitte 
des Fadens, die verschieden sind von denen, wel- 
che an den Endabschnitten der Hauptachsen lie- 
gen. 

30 

Revendicatione 

1. Tissu non tisse comprenant au moins une couche 
35 de filaments etendus dans laquelle au moins un fila- 
ment continu, obtenu en filant une matiere poly- 
mere, est recueiili en une forme elliptique dans 
laquelle de nombreuses ellipses, ayant chacune un 
axe principal allonge et un axe secondare, sont 

40 agencdes sensiblement dans un plan et sont pro- 
gressivement d6cal6es dans une direction predeter- 
minee, de sorte que la plupart des parties dudit fila- 
ment soient agencies pour s'orienter sensiblement 
dans la direction de I'axe principal. 

45 

2. Tissu non tisse selon la revendication 1 , dans lequel 
ladite couche de filaments comprend un filament 
ayant un rapport d'6tirage non interieur a deux. 

so 3, Tissu non tisse selon la revendication 1 , dans lequel 
ladite couche de filaments possede des parties de 
filaments qui vont d'un bout a I'autre entre lesdites 
parties de lisiere et qui sont etirees dans ladite direc- 
tion transversale. 

ss 

4. Tissu non tisse selon la revendication 1 , compre- 
nant, de plus, une couche de matiere de base ayant 
une certaine resistance dans une direction sensible- 
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ment perpendiculaire a ladite direction transversale. 

5. Proc6d6 de fabrication d'un tissu non tiss6 compre- 
nant les Stapes survantes : 

filage d'un filament constitue d'une matiere 
polymere; 

vibration dudit filament ; 
amplification de la vibration dudit filament ; et 
recueillement dudit filament en une forme ellip- 
tique dans laquelle de nombreuses ellipses, 
ayant chacune un axe principal allongd, sont 
agencies sensiblement dans un plan et sont 
progressivement d6calees dans une direction 
pr6d6termin6e, agencant, de ce fait, la plupart 
des parties dudit filament pour s'orienter sensi- 
blement dans la direction de I'axe principal. 

6. Procede de fabrication d'un tissu non tisse selon la 
revendication 5, dans lequel ladite 6tape de filage 
de filament comprend le filage dudit filament en uti- 
lisant une solution preparee en dissotvant une 
matiere polymere dans un solvant, une solution pre- 
pare en dispersant une matiere polymere sous ia 
forme d'une emulsion dans un milieu, ou une 
matiere polymere fondue. 

7. Proced6 de fabrication d'un tissu non tiss6 selon la 
revendication 5, dans lequel : 

ladite 6tape de filage de filament comprend 
I'etape de passage dudit filament a travers un 
bain de coagulation immSdiatement apres que 
ledit filament est file\ et 

ladite etape de vibration du filament comprend 
la vibration dudit filament a une sortie dudit bain 
de coagulation. 

8. Procede de fabrication d'un tissu non tisse seion la 
revendication 5, dans lequel ladite etape de vibra- 
tion de filament comprend la vibration en spirale 
dudit filament. 

9. Proc6de de fabrication d'un tissu non tisse selon la 
revendication 5, dans lequel ladite etape de vibra- 
tion du filament comprend la vibration en zigzag 
dudit filament. 

10. Proc6de de fabrication d'un tissu non tisse selon la 
revendication 5, dans lequel ladite etape de vibra- 
tion du filament comprend la vibration dudit filament 
en appliquant une petite quantite de fluide chauff6 
ou non chauffe sur ledit filament a une partie proche 
de la buse de filage imm6diatement apres le filage. 

11. Proc6d6 de fabrication d'un tissu non tisse selon la 
revendication 10, dans lequel ledit fluide comprend 
un fluide contenant une fine poudre d'une matiere 



solide ayant un certain poids et/ou d'une matiere 
solide ayant des proprtet6s d'adherence. 

12. Procede de fabrication d'un tissu non tisse selon la 
s revendication 5, dans lequel ladite etape de vibra- 
tion du filament comprend les Stapes d'application 
d'une charge dlectrique audit filament et d'applica- 
tion d'un champ Slectrique ou magn6tique dans 
lequel la polarite change altemativement sur ledit 

io filament, faisant vibrer, de ce fait, ledit filament. 

13. Proc6d6 de fabrication d'un tissu non tissS selon la 
revendication 5, dans lequel ladite etape de vibra- 
tion du filament comprend I'elape de vibration d'une 

15 busede filage, faisant vibrer, decefait, ledit filament. 

14. Proc6d6 de fabrication d'un tissu non tiss6 selon la 
revendication 5, dans lequel ladite 6tape d'amplifi- 
cation de vibration du filament comprend Pamplifica- 

20 tion de la vibration dudit filament tandis que le fila- 
ment en train de vibrer possede encore des proprte- 
tes d'etirage de moins de deux fois. 

15. Proc6d6 de fabrication d'un tissu non tisse selon la 
25 revendication 5, dans lequel ladite etape d'amplifi- 

cation de vibration du filament comprend I'applica- 
tion par les cdtes de pas moins de deux ecoule- 
ments de fluide sensiblement symetriques par rap- 
port audit filament vibrant, amplifiant, de ce fait, la 
30 vibration dudit filament. 

16. Proc6d6 de fabrication d'un tissu non tisse> selon la 
revendication 5, dans lequel ladite 6tape d'amplifi- 
cation de vibration du filament comprend I'amplifica- 

35 tion de la vibration dudit filament file tandis que ledit 
filament vibre a une amplitude de 1 a 300 mm a une 
cadence non infSrieure a 60 fois par minute. 



17. ProcSdS de fabrication d'un tissu non tisse selon la 
40 revendication 1 6, dans lequel ladite 6tape d'amplifi- 

cation de vibration du filament comprend I'amplifica- 
tion de la vibration dudit filament fil6 tandis que ledit 
filament vibre a une amplitude de 5 a 50 mm a une 
cadence non inferieure a 300 fois par minute. 

45 

18. Proc6d6 de fabrication d'un tissu non tissS selon la 
revendication 5, dans lequel ladite Stape de filage 
du filament comprend le filage dudit filament ayant 
une section transversale elliptique ou modifiee dif- 

so terente d'un cercle v6ritable. 

19. Proced6 de fabrication d'un tissu non tiss6 selon la 
revendication 5, dans lequel ladite 6tape d'amplifi- 
cation de vibration du filament comprend la frappe 

£5 permanente de deux 6coulements de fluide sur sen- 
siblement le centre de vibration du filament vibrant 
pour diriger les Scoulements de fluide dans une 
direction perpendiculaire au sens dejection des 
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Ecoulements de fluids, de sorte que I'amplitude du 
filament vibrant est amplifies dans la direction per- 
pendiculaire. 

20. ProcEdE de fabrication d'un tissu non tissE selon la 
revendication 5, dans lequel ladite Etape d'amplifi- 
cation de vibration du filament comprend le croise- 
ment permanent de deux Ecoulements de fluide 
EjectEs dans des sens opposes fun a I'autre a I'inte- 
rieur d'une plage de vibration dudit filament sans 
entrechoquer les Ecoulements de fluide, de sorte 
que le filament vibrant est souffle dans ie sens de 
Tun des Ecoulements de fluide lorsque le filament 
traverse un des Ecoulements de fluide, et le filament 
vibrant est soufflE dans le sens de I'autre Ecoule- 
ment de fluide lorsque le filament traverse I'autre 
ecoulement de fluide, de sorte que la direction de 
vibration dudit filament est dirigEe dans la direction 
parallele a la direction d'ejection des Ecoulements 
de fluide, et la vibration est amplifiee dans la direc- 
tion perpendiculaire a la vibration. 

21. ProcEdE de fabrication d'un tissu non tisse selon la 
revendication 5, comprenant, de plus, I'Etape d'Eti- 
rage dudit filament dans la direction d'agencement 
dudit filament apres ladite Etape d'agencement de 
filament. 

22. ProcEdE de fabrication d'un tissu non tissE selon la 
revendication 5, comprenant, de plus, I'Etape de dis- 
position en couches d'une autre matiere de base. 

23. Appareil pour fabriquer un tissu non tissE 
comprenant : 

un moyen de filage pour filer un filament cons- 
tituE d'une matiere polymere ; 
un moyen de vibration pour faire vibrer ledit 
filament ; 

un moyen d'amplification pour amplifier la vibra- 
tion dudit filament ; 

un moyen d'organisation pouragencer ledit fila- 
ment en une feuille sur un plan ; et 
un moyen de defacement pour deplacer ledit 
moyen de filage de filament et ledit moyen 
d'organisation I'un par rapport a Tautre. 

24. Tissu non tissE selon la revendication 1 , dans lequel 
lesdrtes ellipses sont agencEes de facon que leurs 
axes principaux soient sensiblement paralleles les 
uns aux autres, de facon que leurs axes secondaires 
soient en ligne les uns avec les autres, et de facon 
qu'elles soient progressivement dEcalEes dans la 
direction desdits axes secondaires. 

25. ProcEdE de fabrication d'un tissu non tisse selon la 
revendication 5, dans lequel, dans ladite Etape 
d'amplification de vibration de filament, I'amplifica- 



tion de vibration du filament en train de vibrer com- 
mence a un point autre que le point de depart de 
vibration du filament de I'Etape de vibration du fila- 
ment. 

5 

26. ProcEdE de fabrication d'un tissu non tissE selon la 
revendication 5, dans lequel ladite etape d'amplifi- 
cation de vibration de filament comprend I'am pi if i ca- 
tion discontinue (non linEaire) de Pamplitude du fila- 

10 ment vibrant. 

27. ProcEdE de fabrication d'un tissu non tissd selon la 
revendication 5, comprenant, de plus, une Etape 
d'agencement du filament, mis en vibration et ampli- 
fy fiE, en une feuille. 

28. Procede de fabrication d'un tissu non tisse selon ia 
revendication 22, dans lequel ladite matiere de base 
est un tissu non tissE ou une bande non tissue de 

20 matiere en fibres dans laquelle un filament est 
agencE dans une direction sensiblement perpendi- 
culaire a ta direction d'agencement dudit filament 
d'un tissu non tissE a disposer en couches sur ladite 
matiere de base. 

25 

29. ProcEdE de fabrication d'un tissu non tisse selon la 
revendication 22, dans lequel la direction d'agence- 
ment dudit filament dudit tissu non tisse est la direc- 
tion dans le sens de la largeur (direction transver- 
sa sale) dudit tissu non tisse, et dans lequel ladite 

matiere de base est un groups de fils s'etendant 
dans la direction dans le sens de la longueur (direc- 
tion longitudinale) dudit tissu non tissE. 

35 30. ProcEdE de fabrication d'un tissu non tiss6 selon la 
revendication 5, dans lequel : 

l'6tape de filage comprend une Etape de filage 
d'un premier filament et une Etape de filage d'un 
40 second filament, 

I'Etape de vibration comprend une Etape de 
vibration du premier filament et une Etape de 
vibration du second filament,. 
I'Etape d'amplification comprend une Etape 
45 d'amplification du premier filament et une Etape 

d'amplification du second filament, et 
I'Etape de recueillement comprend une Etape 
de recueillement du premier filament amplifiE en 
une premiere forme elliptique comprenant de 
so nombreuses ellipses ayant chacune un axe 

principal allonge et agencant la plupart des par- 
ties du premier filament dans une premiere 
direction sensiblement identique a la direction 
des axes principaux pour former un premier 
55 tissu non tissE et une Etape de recueillement du 

second filament amplifiE en une seconde forme 
elliptique comprenant de nombreuses ellipses 
ayant chacune un axe principal allongE dans 
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une direction sensiblement perpendiculaire k la 
premiere direction et agencant le second fila- 
ment dans une seconde direction sensiblement 
identique k la direction des axes principaux de 
la seconde ellipse pour former un second tissu s 
non tisse. 

31. Proceed de fabrication d'un tissu non tiss6 selon la 
revendication 30, dans lequel les premier et second 
tissus non tissis sont disposes en couches ensem- io 
ble. 

32. Tissu non tisse selon Tune quelconque des revendi- 
cations 1 , 2, 3, 4 ou 24, dans lequel ledit filament et 
lesdites parties de filament ne sont pas orientes. « 

33. Tissu non tisse" selon la revendication 1 , dans lequel 
ledit filament est recueilli en une forme elliptique 
dans laquelle de nombreuses ellipses ayant cha- 
cune un axe principal allongi et un axe secondaire 20 
sont agencies de facon qu'elles se chevauchent les 
unes sur les autres et de facon qu'elles soient pro- 
gressivement decalees cm par cm dans la direction 
desdits axes secondaires et de facon que des par- 
ties dudit filament autres que celles situies au 2s 
niveau des parties de lisiere dudit tissu (deux parties 
d'extremite de chaque axe principal) soient agen- 
cies sensiblement dans la direction des axes prin- 
cipaux. 

30 

34. Tissu non tissd comprenant au moins une couche 
de filaments etendus dans laquelle au moins un fila- 
ment continu obtenu en filant une matiere polymere 
est recueilli en une forme elliptique dans laquelle de 
nombreuses ellipses ayant chacune un axe principal 3S 
allonge et un axe secondaire sont agencies de 
facon que leurs axes principaux soient orientes sen- 
siblement dans la direction longitudinale du tissu, de 
facon qu'elles se chevauchent les unes sur les 
autres et qu'elles soient progressivement d6ca!6es *o 
cm par cm dans la direction desdits axes principaux 

et des parties dudit filament autres que celles 
situees au niveau des parties d'extremite desdits 
axes principaux. 

4S 
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Description 
SPECIFICATION 

[Technical Field] 5 

[0001] The present invention relates to a a method of 
making non-woven fabric obtained by spinning a poly- 
meric material and apparatus for making the same and, 
more particularly, to a method of making non-woven fab- 10 
ric in which filaments composing the non-woven fabric 
are collected to form an ellipse having an elongated ma- 
jor axis and the filaments are arranged in substantially 
the major axis direction and a method and apparatus for 
making the same. is 

[Background Art] 

[0002] Random-laid non-woven fabrics made by a 
conventional spun bonding method and the like are ex- 20 
cellent in bulkiness and texture. The random-laid non- 
woven fabrics also have excellent water permeability 
and filtering characteristics. Since, however, filaments 
are arranged substantially at random in the random-laid 
non-woven fabrics, the random-laid non-woven fabrics 25 
have only a poor dimensional stability and a small 
strength in the longitudinal and transverse directions. In 
order to improve the strength, the conventional random- 
laid non-woven fabrics may be stretched. When the con- 
ventional random-laid non-woven fabrics are simply 30 
stretched in the longitudinal or transverse direction, 
however, an interengagement or bondage connecting 
the filaments is often disconnected, and the filaments 
themselves are not stretched. Therefore, the strength of 
the non-woven fabrics is not increased. 35 
[0003] In addition, a technique of biaxially stretching 
normal non-woven fabrics is available as disclosed in 
British Patent No. 1,213,441. When normal non-woven 
fabrics are biaxially stretched, however, the efficiency of 
stretching filaments composing the non-woven fabrics *o 
is low. Therefore, the strength of the non-woven fabrics 
cannot be sufficiently increased. 
[0004] The present inventors, therefore, proposed a 
method and apparatus for stretching a non-woven fabric 
in the longitudinal or transverse direction, a means of 45 
cross-laminating a longitudinally stretched non-woven 
fabric and a transversely stretched non-woven fabric, a 
means of unidirectionally arranging spun filaments, and 
the like in Japanese Patent Application No. Sho 
62-173927. The invention of this prior application is so 
characterized in that a long-fiber random-laid non-wo- 
ven fabric obtained by spinning un-oriented filaments is 
stretched in a predetermined direction so that the fila- 
ments composing the non-woven fabric are substantial- 
ly stretched to cause a molecular orientation. As dis- 55 
closed in this prior application, when a non-woven fabric 
in which filaments arc unidirectionally arranged is 
stretched in an arranging direction of the filaments, the 



filaments are stretched, and the strength of the non-wo- 
ven fabric is increased. In accordance with the type of 
filaments composing a non-woven fabric, if only the fil- 
aments are arranged, a satisfactory strength or dimen- 
sional stability can be obtained in the arranging direction 
of the filaments without stretching the fabric. 
[0005] The method of making a sheet by shaking fib- 
ers is disclosed in Japanese Patent Publication No. Sho 
45-10779. In this method, a fluid is alternately, intermit- 
tently jetted from right and left directions to a portion 
close to a jet outlet of fibers, thereby shaking the fibers 
to make a sheet. 

[Disclosure of Invention] 

[0006] It is an object of the present invention to pro- 
vide a method of making a non-woven fabric having a 
good dimensional stability and a large strength in both 
the longitudinal and transverse directions and appara- 
tus for making the same: 

[0007] A non-woven fabric made by the method ac- 
cording to the present invention includes a filament-laid 
layer in which one or more continuous filaments ob- 
tained by spinning a polymeric material are collected to 
form an ellipse having an elongated major axis and the 
filaments are arranged in a substantially major axis di- 
rection. That is, one or more continuous filaments are 
spirally collected along a shape in which an ellipse hav- 
ing an elongated major axis is gradually shifted in a 
plane. Since one or more continuous filaments are sub- 
stantially unidirectionally arranged, the strength in the 
arranging direction is larger than those of conventional 
random-laid non-woven fabrics. 
[0008] The above filament-laid layer is preferably 
stretched in an arranging direction of the filaments. The 
strength of the non-woven fabric is further increased by 
stretching. 

[0009] The method and apparatus for making the non- 
woven fabric according to the present invention is char- 
acterized in that filaments consisting of a polymeric ma- 
terial spun from a spinning nozzle are vibrated, the vi- 
bration of the filaments are amplified to collect the fila- 
ments into an ellipse having an elongated major axis, 
and the filaments are scattered and spread so as to be 
arranged in a substantially major axis direction. That is, 
the method of making the non-woven fabric according 
to the present invention comprises the steps of spinning 
filaments consisting of a polymeric material, vibrating 
the filaments, amplifying the vibration of the filaments, 
and collecting the filaments to form an ellipse having an 
elongated major axis so that the filaments are arranged 
in a substantially major axis direction. Tne apparatus of 
making the non-woven fabric according to the present 
invention comprises means for spinning filaments con- 
sisting of a polymeric material, means for vibrating the 
filaments, means for amplifying the vibration of the fila- 
ment, stage means for arranging the filaments on a 
plane to form a sheet, and means for moving the fila- 
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ment spinning means and the stage means relative to 
each other. 

[0010] Examples of the polymeric material are a pol- 
ymeric material dissolved or dispersed in the form of an 
emulsion in a solvent and a melted polymeric material. 5 
[0011] Filaments are preferably vibrated spirally or in 
zigzag. 

[0012] The vibration of filaments is preferably per- 
formed as described in the following items (1), (2), and 
(3). 

( 1 ) A small amount of fluid is applied at a small pres- 
sure from a portion close to a spinning nozzle im- 
mediately after filaments are spun, thereby vibrat- 
ing the filaments. 

(2) An electric charge is applied to filaments to apply 
an electric or magnetic field having an alternately 
changing polarity, thereby vibrating the filaments. 

(3) A spinning nozzle is vibrated by a circular motion 
or reciprocation, thereby vibrating filaments. 

[0013] Filaments are preferably spread while vibrat- 
ing filaments have draft properties of twice or more. Nor- 
mally, draft properties (draft ratio) in spinning is repre- 
sented by: 

(take-up rate)/(injection rate at spinning nozzle) In 
this case, filaments injected from a spinning nozzle 
are elongated in vibrating and spreading steps, and 
this elongation ratio is defined as the draft proper- 
ties. 

Spreading of filaments is preferably performed such 
that a pair or more of fluid flows which are substan- 
tially symmetrical about filaments are continuously 
supplied sideways on the filaments, thereby scat- 
tering and spreading the filaments to be unidirec- 
tionally arranged. In particular, the fluid flows are 
preferably continuously struck on the filaments to 
scatter the filaments in a direction perpendicular to 
a jet direction of the fluid flows. Alternatively, the flu- 
id flows are continuously crossed (staggered) within 
a vibration range of the filaments to scatter the fila- 
ments in a direction parallel to the jet direction of 
the fluid flows. 

[0014] If the filaments are stretched in the arranging 
direction after they are unidirectionally arranged, the 
strength of a non-woven fabric is further enhanced. 
[0015] When a non-woven fabric according to the 
present invention is laminated on another base material 
or another non-woven fabric, a non-woven fabric having 
a large strength can be obtained. Especially when a 
non-woven fabric in which filaments are arranged in a 
first direction and a non-woven fabric in which filaments 
are arranged in a second direction substantially perpen- 
dicular to the first direction are laminated, the strength 
of the non-woven fabric is further increased. 
[001 6] According to the method and apparatus of the 



present invention, a one-way-oriented non-woven fabric 
which conventionally has a very narrow stability range 
can be stably made to have a good one-way orientation 
regardless of the type of polymer. In addition, the meth- 
od and apparatus of the present invention can be ap- 
plied to any of a wet-spinning process, a dry-spinning, 
process, and an emulsion-spinning process. According 
to the present invention, any spun filaments can be sta- 
bly turned or vibrated and scattered to be unidirection- 
ally arranged with a good orientation. Therefore, fila- 
ments arranged in the longitudinal or transverse direc- 
tion can be easily made in any of the wet-, dry-, and 
emulsion-spinning processes. The obtained fibers can 
be united with a cross-arranged non-woven fabric to 
make a non-woven fabric having a high dimensional sta- 
bility in both the longitudinal and transverse directions. 
In addition, even a molten polymer having a high viscos- 
ity can be formed into filaments unidirectionally ar- 
ranged well. This polymer is most suitably used in mak- 
ing of a non-woven fabric which is stretched in an ar- 
ranging direction of filaments to gain a large strength. 

[Brief Description of Drawings] 



10 



15 



20 



25 [0017] 

Figs. 1A to 1C are schematic perspective views 
showing outer appearances of non-woven fabrics 
according to the present invention, in which fila- 
30 ments are arranged in a transverse direction (width- 
wise direction of a non-woven fabric); 
Figs. 2A to 2C are schematic perspective views 
showing outer appearances of non-woven fabrics 
according to the present invention, in which fila- 
35 ments are arranged in a longitudinal direction 
(lengthwise direction of a non-woven fabric); 
Figs. 3A to 3C are schematic perspective views 
showing outer appearances of non-woven fabrics 
according to the present invention, in which fila- 
40 ments are obliquely arranged; 

Fig. 4 is a schematic perspective view showing an 
example of making a non-woven fabric according 
to the present invention; 

Fig. 5 is a schematic perspective view showing an- 
45 other example of making a non-woven fabric ac- 
cording to the present invention; 
Fig. 6 is a sectional view showing a pair of grooved 
rolls of a non-woven fabric transverse-stretching 
apparatus; 

so Fig. 7 is a flow diagram showing individual steps ac- 
cording to an embodiment ofthemethod of making 
a non-woven fabric according to the present inven- 
tion; 

Fig. 8 is a bottom view showing a practical arrange- 
55 ment of a spinning nozzle for forming filaments to 
be arranged in the transverse direction of a non-wo- 
ven fabric; 

Fig. 9 is a schematic side sectional view showing 
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an apparatus, having the spinning nozzle shown in 
Fig. 8, for making a non-woven fabric having fila- 
ments arranged in the transverse direction; 
Fig. 10 is a sectional view taken along a line V - V 
in Fig. 9; 

Figs. 11 A to 11 D are side sectional views showing 
practical arrangements of a spinning nozzle for vi- 
brating filaments; 

Figs. 12A to 12D are bottom views of spinning noz- 
zles showing arrangements of injection holes of 
small amounts of fluid for vibrating spun filaments; 
Figs. 1 3A and 1 3B are schematic views showing the 
manner of forcing high-pressure fluid flows on vi- 
brating filaments to scatter and spread the fila- 
ments; 

Figs. 14A to 14C are schematic perspective views 
showing practical arrangements of filaments of a 
non-woven fabric obtained by cross-laminating uni- 
directional non- woven fabrics; 
Figs. 15A and 15B are plane and side views show- 
ing a practical arrangement of a mechanism for vi- 
brating a nozzle; 

Figs. 16A and 16B are plane and side views show- 
ing a practical arrangement of a mechanism for 
electromagnetically vibrating a nozzle; and 
Fig. 1 7 is a schematic perspective view showing the 
manner of laminating non-woven fabric having 
strength in the longitudinal direction and a non-wo- 
ven fabric having strength in the transverse direc- 
tion. 

[Best Mode of Carrying Out the Invention] 

[0018] The present invention will be described in de- 
tail below with reference to the accompanying drawings. 
[0019] Fig. 1 A is a schematic perspective view show- 
ing the outer appearance of a non-woven fabric (unidi- 
rectional non-woven fabric) 10 according to the present 
invention in which filaments are arranged in the trans- 
verse direction Referring to Fig. 1A, the direction indi- 
cated by arrow 11 indicates the longitudinal direction, 
and the direction indicated by arrow 12 indicates the 
transverse direction. The direction indicated by hatching 
indicates the arranging direction of the filaments. Note 
that in Figs. 1B and 1C, 2A to 2C, and 3A to 3C, the 
arrows 1 1 and 1 2 and hatching have the same meanings 
as in Fig. 1A. 

[0020] Fig. 1B shows a filament 13 by reducing the 
density of an arrangement in order to explain the fila- 
ment arrangement shown in Fig. 1 A. As shown in Figs. 
1B, the filament is collected to form an ellipse having a 
very long major axis. As a result, the filament is arranged 
in a major axis direction (transverse direction). Actually, 
the filament 13 is arranged more densely. The filament 
13 may be a plurality of filaments (as shown in, e.g., 
Figs. 1 1 B, 1 1 C, and 1 1 D) which are spun from a plurality 
of spinning nozzles of a single nozzle and vibrated and 
spread by a single nozzle vibrating/spreading appara- 



tus. For illustrative simplicity, however, only one filament 
is shown in Fig 1B. In addition, although the filament is 
regularly arranged in Fig. 1 B, it is sometimes scattered 
more irregularly. This is the same in Figs. 2B and 3B. 
[0021] The unidirectional non-woven fabric 10 shown 
in Figs. 1 A and 1 B has a filament-laid layer in which one 
continuous filament (or a plurality of filaments) 13 ob- 
tained by spinning a polymeric material is arranged in 
substantially the transverse direction. 
[0022] Fig. 1 C shows a unidirectional non-woven fab- 
ric 17 in which three arrays 14 to 16 in each of which a 
filament is arranged in the transverse direction are ar- 
ranged in paraljel with each other. 
[0023] Fig. 2A is a schematic perspective view show- 
ing a unidirectional non-woven fabric 20 according to the 
. present invention in which a filament is arranged in the 
longitudinal direction. 

[0024] Fig. 2B shows a filament 23 by reducing the 
density of an arrangement in order to explain the fila- 
ment arrangement shown in Fig. 2A. Actually, the fila- 
ment 23 is arranged more densely. The unidirectional 
non-woven fabric shown in Figs. 2A and 2B has a fila- 
ment-laid layer in which one continuous filament (or a 
plurality of filaments) 23 obtained by spinning a poly- 
meric material is arranged in substantially the longitudi- 
nal direction. 

[0025] Fig. 2C shows a unidirectional non-woven fab- 
ric 29 in which five arrays 24 to 28 in each of which a 
filament is arranged in the longitudinal direction are ar- 
ranged in parallel with each other. 
[0026] Fig. 3A is a schematic perspective view show- 
ing a unidirectional non-woven fabric 30 according to the 
present invention in which a filament is obliquely ar- 
ranged. 

[0027] Fig. 3B shows a filament 33 by reducing the 
density of an arrangement in order to explain the fila- 
ment arrangement shown in Fig. 3A. Actually, the fila- 
ment 33 is arranged more densely. The unidirectional 
non-woven fabric 30 shown in Figs. 3A and 3B has fila- 
ment-laid layer in which one continuous filament (or a 
plurality of filaments) 33 obtained by spinning a poly- 
meric material is substantially obliquely arranged. 
[0028] Fig. 3C shows a unidirectional non-woven fab- 
ric 37 in which three arrays 34 to 36 in each of which a 
filament is obliquely arranged are arranged in parallel 
with each other. 

[0029] In each of the unidirectional non-woven fabrics 
shown in Figs. 1A to 3C, one or more continuous fila- 
ments are substantially unidirectionally arranged. 
Therefore, the strength in the arranging direction is larg- 
er than those of conventional non-woven fabrics. 
[0030] Fig. 4 shows an example of making a non-wo- 
ven fabric according to the present invention. 
[0031] Spinning of filaments will be described first. A 
fiber-forming polymer 118 is dissolved in a solvent in a 
dissolving pot 117. This polymer 118 is supplied to each 
nozzle 102 through a conduit 101 at a predetermined 
pressure by a gear pump 119. The nozzle 102 has a 
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large number of spinning nozzles. The polymer 118 is 
extruded as a multifilament from the nozzle 102. An ex- 
truded filament 103 is spun into a coagulating solution 
106 supplied from a corresponding inlet port 104 into a 
corresponding funnel-shaped coagulating bath 1 05. 5 
[0032] The mechanism for vibrating a filament will be 
described below. A root 107 as a lower linear portion of 
each funnel 107 is flexible. This linear portion 107 is vi- 
brated by a vibrator 121 (V) in the transverse direction. 
In Fig. 4, the X, Y, and Z axes are set such that the line 
(longitudinal) direction corresponds to the X axis, the . 
transverse direction corresponds to the Y axis, and the 
vertical direction corresponds to the Z axis. Upon vibra- 
tion of the linear portion 107, the spun multifilament 108 
is vibrated in zigzag in the Y direction. 
[0033] The mechanism for amplifying the vibration of 
a filament will be described. High-pressure fluid flows 
110 and 110' are applied on the multifilament 108 vibrat- 
ed in zigzag. The high-pressure fluid flows 110 and 110* 
are supplied from a fluid supply device 122. Although 
similar fluid flows are supplied to other conduits, they 
are not shown for illustrative simplicity. The high-pres- 
sure fluid flows 110 and 110' are jetted from conduits 

1 09 and 1 09' in opposite directions along the X axis. The 
high-pressure fluid flows 110 and 110' are jetted toward 
the center of the width of a zigzag formed by the zigza- 
gging filament 108. The high-pressure fluid flows 110 
and 110' strike against each other at the center of the 
width of the zigzag of the filament 108. The fluid flows 

110 and 110* may be a coagulating solution 106 or an- 
other type of coagulating solution. Alternatively, the fluid 
flows 110 and 110' may be high-pressure air streams. 
[0034] By the impact of the struck fluid flows 1 1 0 and 
110', the zigzag width is increased in the Y direction to 
form the filament into a filament group 111 , and the fila- 
ment group 111 is collected on a net 112. 
[0035] Fig. 4 shows two more sets of devices for vi- 
brating a spun filament in zigzag in the transverse direc- 
tion. Although a larger number of sets are installed in 
both the transverse direction (Y direction) and the lon- 
gitudinal direction (machine direction, i.e., the X direc- 
tion) in an actual apparatus, they are omitted from Fig. 
4 for illustrative simplicity. 

[0036] The step of arranging a filament will be de- 
scribed below. 

[0037] The net 112 is formed cylindrically and rotated 
by a driving means 1 23 (M). Most of the coagulating so- 
lution 1 06 and the fluid flows 1 1 0 and 1 1 0* are separated 
from the filament through the cylindrical net 112. A vac- 
uum suction means may be disposed inside the cylin- 
drical net 112 to improve separation of the coagulating 
solution. 

[0038] An endless conveyor belt 113 is disposed in 
almost contact with the lower portion of the cylindrical 
net 112. The conveyor belt 113 is driven to be circulated 
by a driving means 124. A stage means for arranging a 
filament into a sheet is constituted by the cylindrical net 
112, the conveyor belt 113, and the like. When the cy- 



lindrical net 112 and the conveyor belt 113 are driven 
the driving means 123 and 124, the stage means is 
moved relative to the mechanism for spinning a filament. 
[0039] Reference numeral 114 denotes a web in 
which fibers are mainly arranged in the longitudinal di- 
rection and which has a strength in the longitudinal di- 
rection. The web 114 is guided into and conveyed by the 
conveyor belt 113. The web 114 is laminated with the 
collected filament group 111 under the cylindrical net 
112. The laminated web is conveyed to a nip roll 115 
and formed into a laminated non-woven fabric 116. Ref- 
erence numeral 1 25 denotes a driving means for driving 
theniprolM15. 

[0040] Referring to Fig. 4, the web arranged in the 
transverse direction is roughly illustrated so that the ar- 
ranging direction of the filaments is clearly shown. Ac- 
tually, however, the filaments are arranged more dense- 
ly. 

[0041] The laminated non-woven fabric 116 has a fil- 
ament layer which is spirally collected so that the fila- 
ments are arranged substantially along a shape in which 
an ellipse having an elongated major axis is gradually 
shifted in a plane. 

[0042] Although the laminated non-woven fabric 16 
can be directly used as a product, coagulation or scour- 
ing may be performed as needed. In addition, an adhe- 
sion or bonding treatment may be performed in order to 
strengthen adhesion between the fibers or webs before 
the non-woven fabric is used as a product. 
[0043] Fig. 5 shows another example of making non- 
woven fabric according to the present invention. Refer- 
ring to Fig. 5, a polymer 217 is melted and kneaded by 
an extruder 218. The polymer 217 is guided to a spin- 
ning nozzle through a flexible conduit 219. The conduit 
219 is circularly vibrated by a vibrating means 241 (V). 
Therefore, a spinning nozzle 220 is also circularly 
moved. By this circular motion of the spinning nozzle 
220, a filament 221 spun from the spinning nozzle 
moves downward while it is spirally turned (vibrated). 
[0044] A pair of high-pressure air streams 223 and 
223* are jetted from pipes 222 and 222* in the Y direction 
of the x, Y, and Z axes shown in Fig. 5. The air is supplied 
from a supply means 242. The pair of high-pressure air 
streams 223 and 223* are jetted to cross (pass) each 
other at shifted intersections close to the central axis of 
the spiral orbit (as will be described in detail later with 
reference to Fig. 13B). The filament spirally moved 
downward is widened in the transverse direction (Y di- 
rection) by the crossed air streams. Therefore, the fila- 
ment is collected on a conveyor belt 225 as a filament 
web 224 which is arranged in substantially the trans- 
verse direction. 

[0045] The conveyor belt 225 is driven by a driving 
means 243(M). The conveyor belt 225 conveys the 
transversely arranged web to a stretching means. A 
conduit 226 for jetting an adhesive 227 is disposed at a 
position shifted from the conveyor belt 225. The adhe- 
sive 227 is jetted to the transversely arranged web at 
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this position. As a result,the bonding strength at bonded 
portions between fibers in the web is enhanced, and a 
web 228 is conveyed to a stretching step. 
[0046] Two pulleys 229 and 229* are disposed to be 
widened toward the end in the stretching means. The 5 
pulleys 229 and 229* are driven by the driving means 
- 244 (M). Two ends of the web 228 are held by the pulleys 
229 and 229' and belts 230 and 230'. The web 228 is 
stretched in the transverse direction by the two pulleys 
229 and 229' disposed to be widened toward the end. 
A heating medium (normally a hot wind) is filled in a 
stretching chamber 231 . When the web 228 must be uni- 
formly heated, the heating medium is jetted through the 
web. 

[0047] In this manner, a transversely stretched web 
232 is made. 

[0048] Although the transversely stretched web can 
be directly used as a product, it may be laminated and 
bonded to a longitudinally oriented web in another step 
to make a cross-laminated non-woven fabric having a 
strength in both the longitudinal and transverse direc- 
tions. 

[0049] Fig. 6 shows another example of a stretching 
means for stretching a web in the transverse direction. 
Referring to Fig. 6, a web 234 is stretched in the trans- 
verse direction between grooved rolls 233 and 233'. 
When such grooved rolls are to be used, a plurality of 
pairs of grooved rolls are preferably disposed. 
[0050] Although a method of stretching a web in the 
transverse direction is shown in each of Figs. 4 and 5, 
the jetting direction of the high-pressure air streams 223 
and 223' may be changed through 90° to make a longi- 
tudinally arranged web. The strength of a longitudinally 
arranged web can be further increased by stretching the 
web between rolls or by a rolling means. 
[0051] Fig. 7 is a flow diagram showing individual 
processes according to an embodiment of a method of 
making a non-woven fabric of the present invention. In 
Fig. 7, rectangle blocks denote materials, and elliptical 
blocks denote means or processing. 
[0052] Referring to Fig. 7, step Ms a spinning process. 
In the spinning process, a dissolved or melted polymer 
is supplied under pressure to a spinning nozzle by an 
extruder or a gear pump and spun into a filament by the 
spinning nozzle. In this process, any of a melt spinning 
process, a dry spinning process using a molten spun 
yarn and a solvent, a wet spinning process using a co- 
agulating bath, and an emulsion spinning process as a 
special spinning method can be used. 
[0053] Step II is a vibrating process of vibrating the 
spun filament in zigzag or spirally. In this process, the 
filament is vibrated by various types of methods to be 
described later with reference to Fig. 11. An amplitude 
of the vibration is several millimeters to several tens mil- 
limeters. 

[0054] Step III is a spreading process of amplifying 
the vibration of the vibrated filament to spread the fila- 
ment into a width of several hundred millimeters. As 



shown in Fig. 11 A or 11 B, spreading of a filament can 
be performed by a method of striking or crossing high- 
pressure fluid flows. 

[0055] Step IV is a sheet formation process. In the 
sheet formation process, a filament spread in a prede- 
termined direction by the spreading process is continu- 
ously collected to form a sheet. As a result, the filament 
is made into a unidirectional non-woven fabric a. This 
unidirectional non-woven fabric a can be singly used as 
a product. 

[0056] Step V is a stretching process. In the stretching 
process, the unidirectional non-woven fabric a is uniax- 
ial ly stretched in the arranging direction. Ifthestrength is 
insufficient by only spinning, a stronger product can be 
obtained via this stretching process. - 
[0057] Step VI is a laminating/bonding process. In the 
laminating/bonding process, the unidirectional non-wo- 
ven fabric a and a unidirectional non-woven fabric (J hav- 
ing different arranging directions are cross-laminated/ 
bonded. As a result, various types of cross-laminated 
non-woven fabric as shown in Fig. 14 to be described 
later. If the strength of a non-woven fabric is insufficient 
by only spinning, a cross-laminated non-woven fabric 
having sufficient strength can be obtained by only lam- 
inating/bonding. If the strength is insufficient by only 
spinning, the unidirectional non-woven fabric a and/or 
unidirectional non-woven fabric (5 are stretched in step 
V and then laminated/bonded. As a result, a stronger 
product can be obtained. 

[0058] Step V is a biaxial stretching process. The bi- 
axial stretching process is another method of performing 
stretching to obtain a strong non-woven fabric. In the 
biaxial stretching process, the unidirectional non-woven 
fabrics a and p are laminated/bonded and then biaxially 
stretched. 

[0059] Formation of an un-oriented filament per- 
formed by an apparatus for vibrating a filament by a 
small amount of air will be described with reference to 
Figs. 8 to 10. 

[0060] A spinning apparatus comprises a nozzle plate 
or a spinneret having at its central portion a spinning 
nozzle 308 for extruding a polymeric material to be spun 
downward to form a filament 309, and a plurality of (six 
in Figs. 8 to 10) oblique first air holes 310-1 to 310-6. 
The air holes 310-1 to 310-6 are disposed circumferen- 
tially around the spinning nozzle 308 at equal angular 
intervals to jet air against the filament 309, thereby spi- 
rally moving and extruding the filament 309 into a down- 
ward spread conical shape. 

[0061] The spinning apparatus has a pair of diametri- 
cally opposite second air holes 311 for horizontally jet- 
ting air. The air holes 311 are disposed at opposite sides 
of the spinning nozzle 308 and below the first air holes 
310-1 to 310-6. The second air holes 311 jet air streams 
in opposite directions parallel to the direction of move- 
ment of a screen mesh 312. As a result, the air streams 
strike directly below the spinning nozzle 308. The two 
air streams thus struck spirally move the filament 309, 
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and the filament 309 is spread outward in a direction 
(transverse direction) perpendicular to the direction of 
movement of a web of a non-woven fabric 313. In this 
manner, the filament 309 is arranged on the screen 
mesh 312. 

[0062] The oblique first air holes 31 0-1 to 310-6 of the 
spinneret extend tangentially to the spinning nozzle 308 
as shown in Fig. 8 and also extend obliquely at an angle 
with respect to the central axis of the spinning nozzle 
308 as shown in Fig. 9. With this arrangement, air blown- 
off from the respective air holes 310-1 to 310-6 substan- 
tially converge at a region spaced downwardly from the 
spinning nozzle 308 by a distance of several centime- 
ters to ten centimeters or more. The streams of air thus 
converged cause the spiral movement of the filament 9 
as described above. The filament 309 deposited on the 
screen mesh 312 is mainly arranged in the widthwise 
direction of the non-woven fabric 313. In this manner, 
the strength of the non-woven fabric 313 is enhanced 
especially in its widthwise direction. 
[0063] Alternatively, the first air holes 310-1 to 310-6 
may be arranged linearly in the vicinity of the spinning 
nozzle 308 on condition that air blown-off from the air 
holes 31 0-1 to 310-6 strikes the filament 309 to thereby 
cause the same to be spread to some extent before the 
filament 309 is widely spread by the air blown-off from 
the second airholes 311 . The non-woven fabric 313 pro- 
duced by the spinning apparatus with a single spinneret 
has a width of about 1 00 to 300 mm. A non-woven fabric 
having a width more than 300 mm can be produced by 
a spinning apparatus having a plurality of transversely 
arranged spinnerets. Furthermore, it is possible to pro- 
duce a dense non-woven fabric at a high speed by uti- 
lizing a spinning apparatus in which a plurality of spin- 
nerets are arranged in the lengthwise direction of the 
non-woven fabric. 

[0064] If this spinning is melt spinning, the air blown- 
off from the first air holes 310-1 to 310-6 and the air 
blown-off from the second air holes 311 are heated at a 
temperature higher than the melting temperature of the 
polymeric material used for the formation of the filament 
309. Heating of either one of the air supplied from the 
first air holes 310-1 to 310-6 and the air supplied from 
the second air holes 311 may be omitted depending on 
the kind of the polymeric material used. With the use of 
the hot air, the filament 309 while being formed does not 
undergo substantial molecular orientation. 
[0065] The spinneret described above can be used for 
the formation of a non-woven fabric composed of un- 
oriented filaments arranged substantially in the length- 
wise direction of the fabric. In this instance, the spinneret 
is turned about the central axis of the spinning nozzle 
308 through an angle of 90° from the position shown in 
Fig. 8 to a position in which the second air holes 311 
extend perpendicularly to the direction of movement of 
the non-woven fabric while being produced. The thus 
formed non-woven fabric has a strength in especially its 
lengthwise direction. 



[0066] A method or means for vibrating a spun fila- 
ment will be described in detail below. 
[0067] A spun filament must be spirally fumed or re- 
ciprocated (to be referred to as vibrated hereinafter for 
5 simplicity) in zigzag with an amplitude of several to sev- 
eral tens millimeters, and preferably, five to 50 millime- 
ters at a period of several tens to several hundreds 
times/min., and preferably, 300 times/mi n. or more. In 
order to vibrate a filament, (1 ) a fluid is applied to a por- 
tion close to a spinning nozzle, (2) an electric or mag- 
netic field is used, or (3) a spinning nozzle itself is vi- 
brated. 

[0068] According to the method of vibrating a spinning 
nozzle, vibration can be stably obtained regardless of 
the type or viscosity of polymer. In order to vibrate a spin- 
ning nozzle, the spinning nozzle may be circularly 
moved (although a circular motion is representatively 
described in the appended claims, this motion includes 
an elliptic motion) to spirally move a spun filament or 
linearly reciprocated. Since it is experimentally found 
that no vibration effect is obtained if the amplitude of vi- 
bration of a spinning nozzle is 1 mm or less, the ampli- 
tude is preferably 5 mm or more. In addition, it is found 
that if the amplitude is as wide as 300 mm or more, the 
uniformity of scattering cannot be maintained. There- 
fore, the amplitude is preferably 50 mm or less. If the 
period of vibration is 60 times/min. or less, the produc- 
tivity of a non-woven fabric is poor, and collection of 
scattered filaments is insufficient. In order to form a non- 
woven fabric, therefore, a spinning nozzle must be vi- 
brated at a period of 300 times/min. or more. More pref- 
erably.the spinning nozzle is turned or reciprocated at a 
period of 30 times/sec. (1,800 times/min.) or more. 
When a spinning nozzle was turned or reciprocated at 
a period of 30 times/sec. or more, subsequent scattering 
was stable. 

[0069] In order to vibrate a spinning nozzle, a high- 
speed alternating current may be applied to an electro- 
magnet, the current may be turned on/off, or N and S 
poles may be converted by an electromagnet, thereby 
alternately applying its attraction and repulsion forces. 
In such an electromagnetic method.the amplitude is 
preferably increased by using a link or a lever. As a me- 
chanical method, a method of circularly moving a nozzle 
eccentrically supported on a high-speed rotary disc, a 
method of converting a rotary motion into a linear motion 
by using a cam or a crank, and a method of amplifying 
a circular motion or giving an elliptic motion by using a 
cam or a link are available. Commercially available elec- 
tric vibrators or air-driven vibrators can be used if their 
amplitudes are amplified. 

[0070] If a polymer is dissolved in a solvent or dis- 
persed in the form of an emulsion in a solution and is 
spun, a fluid for vibrating or scattering a filament need 
not be heated. In addition, if a spinning nozzle itself is 
vibrated, a fluid for scattering a filament need not be 
heated. That is, as such a fluid, not only a heated gas 
but also a non-heated gas, a liquid or vapor, or a gas 
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containing a liquid can be used. Furthermore, in order 
to increase the force of the fluid flows, a fine powder of 
a heavy or adhesive solid body may be mixed. These 
fluid flows may be a fluid for not only vibrating or scat- 
tering a filament but also assisting coagulation or adhe- 5 
sion of the filament. 

[0071] As a method of vibrating a spun filament, the 
method of applying a fluid to a portion close to a spinning 
nozzle and the method of vibrating a spinning nozzle 
itself have been described. As another method, an elec- 
tric or magnetic field may be used to change the polarity 
of the field, thereby giving vibration. For example, a high 
voltage is applied on a spun filament, and magnetic 
fields of N and S poles are alternately applied at a high 
speed to the charged filament, thereby vibrating the 
spun filament. In this method, a positive or negative 
electric field can be used. This method is suitably used 
especially when a plurality of filaments are to be spun 
from a spinning nozzle since the spun filaments are not 
united but separated well. The above various types of 
methods using air, vibration of a spinning nozzle, and 
an electric charge may be used in combination of two 
or more thereof. 

[0072] A filament to be spun may be a single filament 
like a monofilament or a plurality of filaments like a mul- 
tifilament. When a plurality of multifilament-like fila- 
ments are simultaneously vibrated and scattered, the 
productivity can be improved. Alternatively, a filament 
may be jetted together with a gas from a spinning nozzle 
and the jetted filament may be vibrated and scattered, 
as in a melt blowing method of a non-woven fabric. 
[0073] Figs. 11 A to 11 D are sectional views each 
showing a spinning nozzle for explaining a typical ex- 
ample of a method of vibrating a spun filament in step 
II shown in Fig. 7. 

[0074] Fig. 11 A shows a method of jetting a small fluid 
flow 331 (mostly air stream) from a portion close to a 
spinning nozzle 332 to cause vibration: A polymer 334 
is spun from the spinning nozzle 332. As shown in Fig. 

11 A, a filament 335 is spirally vibrated by an action of 
the fluid flow ietted as indicated by an arrow 333. Fig. 

1 2 shows various types of such a nozzle. 
[0075] Fig. 11 B shows a method of applying a mag- 
netic field to vibrate a filament. A polymer 341 is spun 
from a spinning nozzle 342. The spun filament is 
charged by a high voltage E applied from an electrode 
343. This filament is passed through a magnetic field in 
which N and S poles are alternated at a high speed. This 
magnetic field is generated by supplying an alternating 
current from a power source 344 to electromagnets 345 
and 346. As a result, a filament 347 is vibrated (moved) 
in zigzag. Alternatively, the filament can be spirally vi- 
brated by rotating the magnetic field at a high speed. 
[0076] The nozzle is fixed in each of Figs. 11 A and 
11B. 

[0077] Figs. 11 C and 11 D show methods of moving a 
nozzle by a vibration source V. 
[0078] Fig. 11 C shows a method of circularly moving 



a nozzle 351 to spirally vibrating a spun filament 353. 
Referring to Fig. 11C, reference numeral 352 denotes a 
polymer; and 354, a vibrating means. A means as 
shown in Fig. 15 or 16 (to be described later) can be 
used as the vibrating means 354. 
[0079] Fig. 11 D shows a method of linearly vibrating 
a nozzle 361 to vibrate a filament 363 in zigzag. Refer- 
ring to Fig. 11D, reference numeral 362 denotes a pol- 
ymer; and 364, a vibrating means. A means as shown 
in Fig. 1 5 or 1 6 can be used as the vibrating means 364. 
[0080] A nozzle need not be circularly or linearly vi- 
brated but can be eliiptically or polygonally vibrated. Al- 
though each of the above drawings shows a method of 
linearly vibrating a filament spun from a spinning hole 
(spinning nozzle), a filament may be slightly coagulated 
while it still has drafting properties as shown in Fig. 4 
and then subjected to the above processing. 
[0081] Figs. 12A to 12D show practical arrangements 
of jet holes for jetting small amounts of fluid flows for 
vibrating a spun filament. These drawings are bottom 
views in each of which a spinning nozzle is viewed from 
below. Referring to Figs. 12Ato 12D, reference numeral 
435 denotes a lower plate of a spinning apparatus; and 
436, a spinning nozzle. 

[0082] Fig. 12A shows an arrangement in which fluid 
jet holes 437-1, 437-2 437-6 are linearly arranged 
around the spinning nozzle 436. 
[0083] Fig. 12B shows an arrangement in which fluid 
jet holes 438-1, 438-2 438-6 are circularly arranged 
around the spinning nozzle 436. This fluid may be a co- 
agulating solution to be jetted together with a spinning 
solution from the spinning nozzle 436. In addition, the 
fluid jet holes are preferably opened with an angle with 
respect to the spinning direction of a filament. 
[0084] Figs. 12C and 12D show arrangements in 
which the spinning nozzles 436 are not circular That is, 
the spinning nozzle is star-shaped in Fig. 12C and ellip- 
tic in Fig. 12D. 

[0085] A process of scattering and spreading a fila- 
ment will be described below. 

[0086] A vibrating filament to be spread is not com- 
pletely coagulated. In a spreading process, twice or 
more of drafting properties preferably remain. A filament 
which is completely coagulated to lose its drafting prop- 
erties cannot be sufficiently spread nor arranged well in 
the spreading process. When a filament has preferably 
10 times or more, and more preferably, 100 times or 
more of drafting properties, a spreading width of the 
scattered filament is large and a degree and uniformity 
of its arrangement are good. When a solution-type spin- 
ning liquid (obtained by dissolving a polymer in a solvent 
or dispersed in the form of emulsion in a solution) is to 
be used, a filament may be passed through a coagulat- 
ing bath immediately after it is spun and vibrated at an 
outlet of the coagulating bath. In this case, since drafting 
properties are lost if coagulation is completely finished, 
the spreading step must be started while a filament has 
at least twice or more of drafting properties. 
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[0087] The cross-section of a filament may be formed 
into an elliptic or modified cross-section different from a 
true circle so as to easily receive an effect of a fluid. For 
this purpose, a spinning nozzle is preferably formed to 
have a rectangular, elliptic, or modified cross-section 5 
different from a true circle (e.g., as shown in Figs. 12C 
and 12D). In this manner, when the cross-section of a 
filament is formed into a shape different offset from a 
true circle, the filament can be scattered to be spread 
and arranged well with even a small amount of a low- 
pressure fluid. 

[0088] Two methods of forcing a fluid to scatter a vi- 
brating filament will be described below. In one method, 
at least a pair of fluid flows substantially symmetrical 
about the center of a vibrating filament are continuously 
struck sideways against each other on the filament, 
thereby scattering the filament in a direction perpendic- 
ular to the jetting direction of the fluid flows. In the other 
method, at least a pair of fluid flows substantially sym- 
metrical about the center of a filament are continuously 
crossed sideways each other within a vibration range of 
the filament, thereby scattering the filament in a direc- 
tion substantially parallel to the jetting direction of the 
fluid flows. 

[0089] Note that inthemethod disclosed in Japanese 
Patent Laid-Open No. Sho 45-10779, the line speed 
cannot be increased because right and left fluid flows 
are alternately, intermittently jetted. In the present inven- 
tion, however, tneline speed can be increased since the 
fluid flows are continuously jetted. In these two methods, 
generating sources of the fluid flows to be scattered 
need not be one pair but may be two or three pairs with 
respect to one spinning nozzle to increasetne efficiency. 
[0090] Figs. 13A and 13B show methods of forcing 
high-pressure fluid flows for scattering and spreading a 
vibrating filament in step III shown in Fig. 7. 
[0091] Referring to Fig. 13A, a filament 439 moves 
parallel to the Y axis while vibrating in zigzag, and fluid 
flows are applied on the filament in a direction (X direc- 
tion) perpendicular to the vibration direction (vibration 
plane). A pair of symmetrically jetted fluid streams 440a 
and 440b are struck against each other at a position P 
shown in Fig. 13A. When the struck fluid flows are scat- 
tered in the Y direction, the filament is scattered side- 
ways in the Y direction together with the fluid flows, 
thereby forming a filament group 441 arranged parallel 
to the Y axis. 

[0092] Referring to Fig. 13B, a pair of jetted fluid 
streams 443a and 443b are jetted against a filament 442 
vibrating in zigzag parallel to the Y axis. Unlike in the 
method shown in Fig. 13A, the jetted streams 443a and 
443b are not struck against each other but crossed 
(passed by) each other at different points Q and R on 
the vibrating filament. Therefore, a fluid flow striking 
against the filament can move forward without being 
much disturbed by the other fluid flow jetted from a sym- 
metrical position. The filament is scattered by the fluid 
flows to form a filament group 444 which is arranged 



and scattered in substantially the X direction. 
[0093] In each of Figs. 1 3A and 1 3B, the filament can 
be arranged in any direction in accordance with a rela- 
tive positional relationship between the moving direction 
of a conveyor disposed below to collect the filament or 
a non-woven fabric and a direction of forcing the scat- 
tering fluid. Although the filaments 439 and 442 are vi- 
brated in the transverse direction in Figs. 13A and 13B, 
they may be moved while being spirally turned. 
[0094] In many cases, a non-woven fabric according 
to the present invention is preferably stretched (or 
rolled) in the arranging direction of a filament. Conven- 
tional methods can be used as the stretching (or rolling) 
method. Since the non-woven fabric according to the 
present invention has good thickness uniformity and a 
high degree of orientation of a filament and hardly pro- 
duces a grain or mass, it is suitable for especially 
stretching. In addition, a cross-laminated non-woven 
fabric can be made by laminating a non-woven fabric 
made in accordance with the present invention and a 
non-woven fabric arranged in a direction substantially 
perpendicular to the arranging direction of the non-wo- 
ven fabric according to the present invention and biaxi- 
ally stretching the laminated non-woven fabric in the ar- 
ranging directions of the filaments of the both. In this 
case, biaxial stretching may be either sequential or si- 
multaneous biaxial stretching. In addition, regardless of 
whether uniaxial or biaxial stretching is to be performed, 
the strength can be effectively increased by stretching 
when a non-woven fabric is slightly adhered or bonded 
before it is stretched. In order to produce a strong non- 
woven fabric, filaments are preferably bonded by adhe- 
sion or mechanical bonding after stretching. 
[0095] Although the non-woven fabric according to 
the present invention can be singly used as a product, 
it is generally used as a cross-laminated non-woven fab- 
ric in which it is united with a non-woven fabric or a fiber 
material web (e.g., a web in which yarns or stretching 
tapes are arranged at predetermined intervals (pitches), 
a web obtained by widening (spreading) a tow, or a card- 
ed web of spinning) arranged in a direction perpendic- 
ular to its arranging direction. 

[0096] A uniting process can be performed in either a 
non-woven fabric manufacture line or another line. Non- 
woven fabrics composed of similarly produced materials 
and arranged in the longitudinal and transverse direc- 
tions by changing the jetting direction of fluid flows may 
be united. In addition, obliquely arranged non-woven 
fabrics may be united so that their arranging directions 
are crossed each other. In this case, the non-woven fab- 
rics may be crossed not only at an angle of exactly 90° 
but also at an angle of 30° to 150°. A longitudinally or 
transversely arranged material may be united with an 
obliquely arranged material to form a triaxial or tetraaxial 
non-woven fabric. 

[0097] In addition, not only materials similarly pro- 
duced but arranged in different directions but also en- 
tirely different materials or materials similar to each oth- 
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er but produced by entirely different processes may be 
united. A material to be united is preferably arranged in 
a direction perpendicular to the arranging direction of 
filaments of a non-woven fabric of the present invention 
in order to obtain a good balance in physical properties. 5 
United materials may be bonded by using an adhesive 
in the form of a powder or emulsion or performing me- 
chanical bonding such as needle punching. 
[0098] Since the non-woven fabric of the present in- 
vention has a very fine denier, if fabrics are united in a 
non-woven fabric manufacture line, they can be bonded 
by interengagements between fine filaments without us- 
ing any adhesive. 

[0099] In addition, in the manufacture ofthenon-wo- 
ven fabric of the present invention, filaments having ad- 
hesion properties can be spun from a large number of 
spinning nozzles so that an adhesive is contained in the 
non-woven fabric itself. In this case, the obtained non- 
woven fabric can be bonded to another material by only 
heating. If adhesion between sheet-like filaments can 
be improved upon application of a pressure on the fila- 
ments, the bonding strength between fibers can be ef- 
fectively increased by using an embossing roll or the 
like. Furthermore, when a solution-type spinning liquid 
is used, if filaments are not completely coagulated and 
therefore still have self-adhesion properties after they 
are scattered and collected as unidi regionally arranged 
filaments, they are adhered to each other by utilizing the 
adhesion properties. 

[01 00] According to the method of the present inven- 
tion, filaments can be arranged in the transverse direc- 
tion, and an arrangement of yams running in the longi- 
tudinal direction can be fixed by the transversely ar- 
ranged filaments. In this case, the filaments are prefer- 
ably composed of an adhesive polymer. A web in which 
an arrangement of running yams is fixed as described 
above can be used as a weft web of a cross-laminating 
machine as disclosed in Japanese Patent Publication 
No. Sho. 53-38783. 

[01 01 ] Examples of the material of a non-woven fabric 
according to the present invention are a polyolefin such 
as HDPE or PP, a thermoplastic polymer such as a pol- 
yester, a polyamide, polyvinyl chloride, polyacrylonitrile, 
polyvinylalcohol, or polyurethane, glass, a pitch, an ad- 
hesive polymer, solutions obtained by dissolving these 
materials in a solvent, and emulsions obtained by dis- 
persing these materials together with a surface active 
agent in a dispersion. In addition, a material obtained by 
dissolving a cellulose-based polymer which is difficult to 
be melt-spun in a solvent can be particularly effectively 
used. What is important in these polymers is that fila- 
ments made from the polymers still have thread-forming 
property upon stretching and scattering and can be 
drafted several tens times to several thousands times. 
[0102] Figs. 14A to 14C show practical arrangements 
of filaments of cross-laminated non-woven fabrics pro- 
duced by cross-laminating unidirectionally arranged 
non-woven fabrics in step VI shown in Fig. 7. Referring 



to Figs. 14A to 14C, the direction indicated by an arrow 
461 is the longitudinal direction, and filaments are ar- 
ranged and oriented in the direction of hatching. For bet- 
ter understanding of the structure, an upper layer is par- 
tially removed. 

[01 03] Fig. 1 4A shows an arrangement of a longitudi- 
nally arranged filament layer 471 and a transversely ar- 
ranged filament layer 472. The filaments in both the di- 
rections are arranged by the method of the present in- 
vention. Fig. 17 shows the structure of lamination. Re- 
ferring to Fig. 17, the filament layer 471 having strength 
in the longitudinal direction and the filament layer 472 
having strength in the transverse direction are laminat- 
ed. 

[0104] Fig. 14B shows a structure in which a trans- 
versely arranged filament 473 according to the method 
of the present invention is laminated on a layer 474 in 
which conventional yarns are arranged in the longitudi- 
nal direction at a predetermined pitch. Although not 
shown in Fig. 14B, another yarn layer may be laminated 
on this structure. 

[0105] Fig. 14C shows a structure in which an oblique- 
ly arranged filament layer 475 according to the present 
invention is laminated on a layer 476 in which filaments 
are arranged in another oblique direction perpendicular 
to the oblique direction of the layer 475. When filaments 
are obliquely arranged as shown in Fig. 14C, another 
non-woven fabric or fiber web in which filaments are ar- 
ranged in the longitudinal or transverse direction can be 
laminated thereon to form a triaxial or tetraaxial non-wo- 
ven fabric. 

[01 06] Fig. 1 5 shows a practical arrangement of a vi- 
brating means, in which Fig. 15A is a plane view and 
Fig. 15B is a side view. Referring to Figs. 15A and 15B, 
a high-speed motor 501 rotates a crank arm 503 dis- 
posed on a rotary shaft 502. The crank 503 circularly 
moves a pin 505 disposed thereon as indicated by an 
alternate long and short dashed line shown in Fig. 15A. 
One end of a connecting rod 504 is so set as to allow 
the crank to freely rotate by the pin 505. The other end 
of the connecting rod 504 is fixed to a flexible nozzle 
507 through a wall 506. Upon rotation of the motor shaft 
502, the connecting rod 504 is reciprocated to vibrate 
the nozzle 507 as indicated by an arrow 511 shown in 
Figs. 15A and 15B. A melted or dissolved polymer 508 
is injected from a spinning nozzle 509 at the distal end 
of the nozzle 507. An injected filament 510 is vibrated 
by vibration of the nozzle 507. 
[0107] Although linear vibration is exemplified in the 
above arrangement, the crank can be moved about the 
guide wall 506 to circularly or elliptically move the nozzle 
507. 

[0108] Fig. 16 shows another practical arrangement 
of a vibrating means, in which Fig. 16A is a plan view 
and Fig. 16B is a side view. Referring to Figs. 16A and 
16B, a power source 601 supplies an alternating current 
to a solenoid 602. A connecting rod 604 is supported by 
a support wall 606, and a movable iron core {vibrating 
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member) 603 is disposed at one end of the connecting 
rod 604. The other end of the connecting rod 604 is fixed 
to a flexible nozzle 607 through the support wall 606. 
When an alternating current is supplied to the solenoid 
602, an alternating magnetic field is generated to recip- 
rocate the movable iron core 603. As a result, the con- 
necting rod 604 is reciprocated to vibrate the nozzle 607 
as indicated by an arrow 611 shown in Figs. 16A and 
1 6B. A melted or dissolved polymer 608 is injected from 
a spinning nozzle 609 at the distal end of the nozzle 607. 
An injected filament 610 is vibrated by vibration of the 
nozzle 607. 

[0109] €xamples of a non-woven fabric according to 
the present invention made by using a manufacturing 
method (or a manufacturing apparatus) of the present 
invention will be described in detail below. 

Example 1 

[0110] A polyethyleneterephthalate pellet having a 
limit viscosity rj of 0.72 was melted and extruded at 
260°C by an extruder and guided to a spinning nozzle 
through a flexible conduit by the method shown in Fig. 
2. The spinning nozzle was circularly moved at a period 
of 2,400 times/min. for a width of 35 mm. A spun filament 
was spirally moved downward at the same period as that 
of the spinning nozzle for a width of 22 mm. A pair of air 
streams heated up to 300° C were jetted in the Y direc- 
tion shown in Fig. 1 from positions substantially sym- 
metrical about the center of the spirally moving filament 
so as to be crossed each other as shown in Fig. 13B. 
[0111] By a scattering force of the crossed air 
streams, the filament was arranged in the transverse di- 
rection with respect to the direction of movement of a 
conveyor belt arranged in the Y direction and having a 
width of about 350 mm and was collected on the con- 
veyor belt moving below at a speed of 40 m/min. The 
filament was coated with an acrylic emulsion adhesive 
on the conveyor belt and guided to a pulley-like trans- 
verse stretching means. 

[0112] The pulley diameter of the transverse stretch- 
ing means was 1 ,200 mm. A hot wind at a temperature 
of 180° C was circulated for heating, and the filament 
was stretched by 2.8 times in the transverse direction 
after the adhesive was dried in a preheating process. A 
non-woven fabric manufactured by a conventional non- 
woven fabric manufacturing apparatus and stretched by 
3.2 times in the longitudinal direction was laminated on 
the above transversely stretched non-woven fabric. An 
acrylic emulsion adhesive was impregnated in the re- 
sultant non-woven fabric and cylinder-dried, thereby ob- 
taining a cross-laminated non-woven fabric having a 
width of about 1 ,000 mm. 

[0113] The produced non-woven fabric had a unit 
weight of 35 g/m 2 , a strength of 27.2 kg/width of 5 cm 
and a stretching ratio of 22% in the longitudinal direction 
and a strength of 24.1 kg/width of 5 cm width and a 
stretching ratio of 25% in the transverse direction. That 



is, this non-woven fabric had a strength in both the lon- 
gitudinal and transverse directions, and the strength 
was three to four times as greater as that of a conven- 
tional polyester random-laid non-woven fabric. 

5 

Example 2 

[0114] A cuprammonium solution (concentration = 
8%) of a (inter pulp was used to make a non-woven fab- 

10 ric as shown in Fig. 4. This solution was spun from a 
spinning nozzle and flowed together with water to a fun- 
nel. As a result, the resultant material was slightly coag- 
ulated and stretched. While drafting properties of 20 
times or more were left, the distal end of an outlet of the 

15 funnel was horizontally vibrated with an amplitude of 
about 10 mm at a period of 600 times/min. An obtained 
filament was vibrated with an amplitude of 30 mm by a 
force of the water, and a pair of water streams were ver- 
tically jetted (by the method shown in Fig. 13A) to strike 

20 against the filament. The filament was arranged in the 
transverse direction by a force of the transversely scat- 
tering water and collected on a moving conveyor belt. 
[0115] The collected filament was not completely co- 
agulated yet. This filament was laminated on a cellulose 

25 non-woven fabric (arranged in the longitudinal direction) 
produced in a previous step by a conventional cupram- 
monium process and conveyed by a conveyor, and the 
laminated non-woven fabrics were simultaneously acid- 
treated to form a non-woven fabric having dimensional 

30 stability in both the longitudinal and transverse direc- 
tions. In this case, since coagulation was not completed 
when the longitudinally and transversely arranged non- 
woven fabrics were laminated, the filaments themselves 
had an adhesive force, and no adhesion processing 

35 need be performed. 

Example 3 

[0116] A 15% decalin solution of high-density polyeth- 

40 yiene was spun from the nozzle shown in Fig. 11 B to 
obtain longitudinally arranged filaments by the method 
shown in Fig. 13B. In this case, a room-temperature air 
particularly not heated was used together with the air for 
vibration shown in Fig. 12B and the air for scattering 

45 shown in Fig. 13B. 

[0117] The obtained non-woven fabric was composed 
of very fine filaments (mostly much smaller than one de- 
nier) and had good adhesion properties between the fil- 
aments without performing adhesion processing. This 

50 non-woven fabric was subjected to proximity roller 
stretching by five times in the longitudinal direction to 
produce a non-woven fabric having a unit weight of 1 5 
g/m 2 , a longitudinal strength of 1 7.4 kg/5 cm, and a lon- 
gitudinal stretching ratio of 27%. That is, the obtained 

55 non-woven fabric was strong in the longitudinal direc- 
tion. This non-woven fabric had optimal properties as a 
material web of a cross-laminated non-woven fabric. 
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[Industrial Applicability] 

[0118] A non-woven fabric according to the present 
invention has a high tensile strength and therefore can 
be suitably used as, e.g., geo-textiles (fiber materials for 
the civil engineering and construction). 

Claims 

1 . A method of making a non-woven fabric comprising 
the steps of: 

spinning a filament composed of a polymeric 
material; 

vibrating said filament; 

amplifying the vibration of said filament in a pre- 
determined first axis direction whereby the fila- 
ment is scattered, the scattered filament depict- 
ing an ellipse having an elongated major axis 
as a locus in its cross section every one cycle 
of the vibration, the direction of the major axis 
corresponding to the first axis ; the amplifica- 
tion step starting at a point other than the start- 
ing point of the filament vibration step ; and col- 
lecting said filament into an elliptic shape in 
which many ellipses each having an elongated 
major axis are arranged in a plane and gradu- 
ally shifted in a predetermined direction thereby 
arranging most portions of said filament to di- 
rect in a direction of substantially the major ax- 
is; the collection step starting at a point other 
than the starting point of the filament amplifica- 
tion step. 

2. A method of making a non-woven fabric acccording 
to claim 1 , wherein said filament spinning step com- 
prises spinning said filament by using a solution 
prepared by dissolving a polymeric material in a sol- 
vent a solution prepared by dispersing a polymeric 
material in the form of emulsion in a medium or a 
melted polymeric material. 

3. A method of making a non-woven fabric according 
to claim 1, wherein 

said filament spinning step includes the step 
of passing said filament through a coagulating bath 
immediately after said filament is spun, and said fil- 
ament vibrating step comprises vibrating said fila- 
ment at an outlet of said coagulating bath. 

4. A method of making a non-woven fabric according 
to claim 1 , wherein said filament vibrating step com- 
prises spirally vibrating said filament. 

5. A method of making a non-woven fabric according 
to claim 1 , wherein said filament vibrating step com- 
prises vibrating said filament in zigzag. 



6. A method of making a non-woven fabric according 
to claim 1 , wherein said filament vibrating step com- 
prises vibrating said filament by applying a small 
amount of heated or non-heated fluid on said fila- 

5 ment at a portion close to spinning nozzle immedi- 
ately after spinning. 

7. A method of making non-woven fabric according to 
claim 6, wherein said fluid includes a fluid contain- 
to ing a fine powder of a solid material having a weight 

and/or a solid material having adhesion properties. 

8. A method of making a non-woven fabric according 
to claim 1 , wherein said filament vibrating step in- 

15 eludes the steps of applying an electric charge to 
said filament and applying an electric or magnetic 
field in which a polarity alternately changes on said 
filament, thereby vibrating said filament. 

20 9. A method of making a non-woven fabric according 
to claim 1 , wherein said filament vibrating step in- 
cludes the step of vibrating a spinning nozzle there- 
by vibrating said filament. 

25 10. A method of making a non-woven fabric according 
to claim 1 , wherein said filament vibration amplify- 
ing step comprises amplifying vibration of said fila- 
ment while said vibrating filament still has draft 
properties of less than twice. 

30 

11. A method of making a non-woven fabric according 
to claim 1 , wherein said filament amplifying step 
comprises continuously applying sideways not less 
than one pair of fluid flows substantially symmetrical 

35 about said vibrating filament, thereby amplifying vi- 
bration of said filament. 

12. A method of making a non-woven fabric according 
to claim 1 , wherein said filament vibration amplify- 

40 ing step comprises amplifying vibration of said spun 
filament while said filament vibrates with an ampli- 
tude of 1 to 300 mm at a period of not less than 60 
times/min. 

45 13. A method of making a non-woven fabric according 
to claim 12, wherein said filament vibration amplify- 
ing step comprises amplifying vibration of said spun 
filament while said filament vibrates with an ampli- 
tude of 5 to 50 mm at a period of not less than 300 

50 times/min. 

14. A method of making a non-woven fabric according 
to claim 1 , wherein said filament spinning step com- 
prises spinning said filament having an elliptic or 

55 modified cross-section different from a true circle. 

15. A method of making a non-woven fabric according 
to claim 1 , wherein said filament vibration amplify- 
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ing step comprises continuously striking a pair of 
fluid flows on the substantial center of vibration of 
the vibrating filament to direct the fluid flows in a 
direction perpendicular to a jetting direction of the 
fluid flows, whereby the amplitude of the vibrating 
filament is amplified in the perpendicular direction. 

16. A method of making a non-woven fabric according 
to claim 1 , wherein said filament vibration amplify- 
ing step comprises continuously crossing a pair of 
fluid flows jetting in directions opposite to each other 
within a vibration range of said filament without 
striking the fluid flows whereby the vibrating fila- 
ment is blown away in the direction of one of the 
fluid flows when the filament crosses one of the fluid 
flows and the vibrating filament is blown away in the 
direction of the other fluid flow when the filament 
crosses the other fluid flow, whereby a direction of 
vibration of said filament is directed in a direction 
parallel to the jetting direction of the fluid flows, and 
the vibration is amplified in a direction perpendicular 
to the vibration. 

17. A method of making a non-woven fabric according 
to claim 1 , further comprising the step of stretching 
said filament in the arranging direction of said fila- 
ment after said filament arranging step. 

18. A method of making a non-woven fabric according 
to claim 1 , further comprising the step of laminating 
another base material. 

19. An apparatus for making a non-woven fabric 
comprising : 

spinning means for spinning a filament com- 
posed of a polymeric material; 
vibrating means for vibrating said filament; 
amplifying means for amplifying vibration of 
said filament in a predetermined first axis direc- 
tion whereby the filament is scattered, the scat- 
tered filament depicting an ellipse having an 
elongated major axis as a locus in its cross sec- 
tion every one cycle of the vibration, the direc- 
tion of the major axis corresponding to the first 
axis ; the amplification step starting at a point 
other than the starting point of the filament vi- 
bration step ; 

stage means for collecting said filament into an 
elliptical shape in which many ellipses each 
having an elongated major axis are arranged in 
a plane; and 

moving means for gradually shifting said fila- 
ment spinning means and said stage means 
relative to each other, in a predetermined direc- 
tion, thereby arranging most portions of said fil- 
ament to direct in a direction of substantially the 
major axis; 



20. A method of making a non-woven fabric according 
to claim 1, wherein said filament vibration amplify- 
ing step comprises discontinuously (non-linearly) 
amplifying the amplitude of the vibrating filament. 

5 

21 . A method of making a non-woven fabric according 
to claim 1 , further comprising a step of arranging 
the vibrated and amplified filament in a sheet. 

22. A method of making a non-woven fabric according 
to claim 18, wherein said base material is a non- 
woven fabric or a fiber material web in which a fila- 
ment is arranged in a direction substantially perpen- 
dicular to the arranging direction of said filament of 
a non-woven fabric to be laminated on said base 
material. 

23. A method of making a non-woven fabric according 
to claim 18, wherein the arranging direction of said 
filament of said non-woven fabric is a widthwise di- 
rection (transverse direction) of said non-woven 
fabric and said base material is a yarn group ex- 
tending in a lengthwise direction (longitudinal direc- 
tion) of said non-woven fabric. 

24. A method of making a non-woven fabric according 
to claim 1 , wherein 

the step of spinning comprises a step of spin- 
ning a first filament and a stet of spinning a sec- 
ond filament, 

the step of vibrating comprises a step of vibrat- 
ing the first filament and a step of vibrating the 
second filament, 

the step of amplifying comprises a step of am- 
plifying the vibration of the first filament and a 
step of amplifying the vibration of the second 
filament, and 

the step of collecting comprises a step of col- 
lecting the amplified first filament into a first el- 
liptic shape comprising many ellipses each 
having an elongated major axis and arranging 
the most portions of the first filament in a first 
direction substantially the same as the direction 
of the major axes to form a first non-woven fab- 
ric and a step of collecting the amplified second 
filament into a second elliptic shape comprising 
many ellipses each having an elongated major 
axis in a direction substantially perpendicular 
to the first direction and arranging the second 
filament in a second direction substantially the 
same as the direction of the major axes of the 
second ellipse to form a second non-woven 
fabric. 

25. A method of making a non-woven fabric according 
to claim 30, wherein the first and second non-woven 
fabrics are laminated together. 



15 



20 



25 



30 



35 



40 



45 



50 



13 



25 



EP 0 414 917 B2 



26 



Patentansprtiche * * 

1. Verfahren zur Herstellung eines nichtgewobenen 
Gewebes, mit folgenden Schritten: 

5 

Spinnen eines aus einem polymeren Material 
bestehenden Fad ens; 
Vibrieren des Fadens; 

Verstarken der Vibration des Fadens in einer 
vorgegebenen ersten Achsrichtung, wobei der 10 
Faden vereinzelt wird, der vereinzelte Faden in 
seinem Querschnitt bei jedem Vibrationszyklus 
eine Ellipse mit einer langlichen Hauptachse 
als geometrischem Ort darstellt, die Richtung 
der Hauptachse mit der ersten Achse uberein- 15 
stimmt; 

der Verstarkungsschritt an einem anderen Punkt . 
als dem Startpunkt des Faden-Vibrationsschritts 
beginnt; und 20 
Auffangen des Fadens in einer elliptischen Form, in 
der eine Anzahl Ellipsen, die jeweils eine langliche 
Hauptachse aufweisen, in einer Ebene angeordnet 
sind und graduell in einer vorgegebenen Richtung 
verschoben sind, wodurch die meisten Bereiche. 25 
des Fadens so angeordnet sind, dad sie im wesent- 
lichen in Richtung der Hauptachse ausgerichtet 
sind; der Schritt des Auffangens an einem anderen 
Punkt als dem Startpunkt des Fadenverstarkungs- 
schritts beginnt. 30 

2. Verfahren zur Herstellung eines nichtgewobenen 
Gewebes nach Anspruch 1, wobei der Faden- 
Spinnschritt das Spinnen des Fadens unter Ver- 
wendung einer Losung, die durch AuflSsen eines 35 
polymeren Materials in einem Ldsungsmittel Oder 
durch Verteilen polymeren Materials als Emulsion 

in einem Medium gebildet wird, Oder geschmolze- 
nen polymeren Materials umfaftt. 

40 

3. Verfahren zur Herstellung eines nichtgewobenen 
Gewebes nach Anspruch 1 , wobei 

der Faden-Spinnschritt einen Schritt umfafit, 
bei dem der Faden unmittelbar nach dem Spin- 45 
nen des Fadens durch ein Failungsbad gefuhrt 
wird, und 

der Faden-Vibrationsschritt das vibrieren des 
Fadens an einem Ausgang des Failungsbades 
umfalit. 50 

4. Verfahren zur Herstellung eines nichtgewobenen 
Gewebes nach Anspruch 1 , wobei der Faden-Vi- 
brationsschritt das spiralformige Vibrieren des Fa- 
dens umfaftt. 55 

5. Verfahren zur Herstellung eines nichtgewobenen . 
Gewebes nach Anspruch 1 , wobei der Faden-Vi- 



brationsschritt das zickzack-fflrmige Vibrieren des 
Fadens umfalit. 

6. Verfahren zur Herstellung eines nichtgewobenen 
Gewebes nach Anspruch 1, wobei der Faden-Vi- 
brationsschritt das Vibrieren des Fadens unmittel- 
bar nach dem Spinnvorgang durch Aufbringen einer 
geringen Menge erhitzter oder nicht erhitzter FIQs- 
sigkeit auf den Faden in einem Berelch umfallt, der 
nahe zur Spinnduse liegt. 

7. Verfahren zur Herstellung eines nichtgewobenen 
Gewebes nach Anspruch 6, wobei die FIDssigkeit 
eine Flussigkeit umfaftt, die ein feines Pulver eines 
festen Materials mit Gewicht und/oder eines festen 
Materials mit Adhasionseigenschaften umfaftt. 

8. Verfahren zur Herstellung eines nichtgewobenen 
Gewebes nach Anspruch 1 , wobei der Faden-Vi- 
brationsschritt die Schritte der Aufbringung elektri- 
scher Ladung auf den Faden und Aufbringung eines 
elektrischen oder magnetischen Feldes umfaftt, bei 
der sich die Polaritat auf dem Faden alternierend 
andert, wodurch der Faden in Vibration versetzt 
wird. 

9. Verfahren zur Herstellung eines nichtgewobenen 
Gewebes nach Anspruch 1 , wobei der Faden-Vi- 
brationsschritt den Schritt der Vlbrierung der Spinn- 
duse umfalit, wodurch der Faden in vibration ver- 
setzt wird. 

10. Verfahren zur Herstellung eines nichtgewobenen 
Gewebes nach Anspruch 1 , wobei der Fadenvibra- 
tions-Verstarkungsschritt die Verstarkung der Vi- 
brationen des Fadens umfaftt, wahrend der vibrie- 
rende Faden immer noch ein Dehnvermogen von 
weniger als dem doppelten aufweist. 

11. Verfahren zur Herstellung eines nichtgewobenen 
Gewebes nach Anspruch 1, wobei der Fadenvibra- 
tions-Verstarkungsschritt ein kontinuierliches seitli- 
ches Einsetzen von nicht weniger als einem Paar 
Fluidstrflme im wesentlichen symmetrisch zu dem 
vibrierenden Faden umfaRt, wodurch die vibration 
des Fadens verstarkt wird. 

12. Verfahren zur Herstellung eines nichtgewobenen 
Gewebes nach Anspruch 1 , wobei der Fadenvibra- 
tions-Verstarkungsschritt die Verstarkung der Vi- 
brationen des gesponnenen Fadens umfalit, wah- 
rend der Faden mit einer Amplitude von 1 bis 300 
mm bei einer Periode von nicht weniger als 60 mal/ 
min, vibriert. 

13. Verfahren zur Herstellung eines nichtgewobenen 
Gewebes nach Anspruch 12, wobei der Fadenvi- 
brations-Verstarkungsschritt die Verstarkung der 
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Vibrationen des gesponnenen Fadens umfalit, 
wahrend der Faden mit einer Amplitude von 5 bis 
50 mm bei einer Periode von nicht weniger als 300 
mal/min, vibriert. 

14. Verfahren zur Herstellung eines nichtgewobenen 
Gewebes nach Anspruch 1, wobei der Faden- 
Spinnschritt das Spinnen des Fadens mit einem el- 
liptischen oder modifizierten, von der echten Kreis- 
form abweichenden Querschnitt umfalit. 

15. Verfahren zur Herstellung eines nichtgewobenen 
Gewebes nach Anspruch 1 , wobei der Fadenvibra- 
tions-Verstarkungsschritt das kontinuieriiche Auf- 
treffen eines Paares von Fluidstrdmen im wesentli- 
chen auf das Vibrationszentrum eines vibrierenden 
Fadens umfafit, urn die Fluidstrome in eine Rich- 
tung quer zur StrOmungsrichtung der Fluidstrome 
zu lenken, wodurch die Amplitude des vibrierenden 
Fadens in der Querrichtung verstarkt wird. 

16. Verfahren zur Herstellung eines nichtgewobenen 
Gewebes nach Anspruch 1 , wobei der Fadenvibra- 
tions-Verstarkungsschritt das kontinuieriiche Kreu- 
zen eines Paares von Fluidstrbmen umfafct, die in- 
nerhalb des Vibrationsbereichs des Fadens in zu- 
einander entgegengesetzten Richtungen strtimen, 
ohne die Fluidstrdme zu treffen, wodurch der vibrie- 
rende Faden in der Richtung eines der Fluidstrflme 
weggeblasen wird, wenn der Faden einen der Fluid- 
strdme kreuzt, und der vibrierende Faden in Rich- 
tung des anderen Fluidstroms weggeblasen wird, 
wenn der Faden den anderen Fluidstrom kreuzt, 
wodurch eine Vibrationsrichtung des Fadens in eine 
Richtung parallel zur Strdmungsrichtung des Fluid- 
stromes ausgerichtet wird und die Vibration in einer 
Richtung senkrecht zur Vibration verstarkt wird. 

17. Verfahren zur Herstellung eines nichtgewobenen 
Gewebes nach Anspruch 1 , ferner umfassend den 
Schritt der Streckung des Fadens in der Anord- 
nungsrichtung des Fadens nach dem Faden-An- 
ordnungsschritt. 

18. Verfahren zur Herstellung eines nichtgewobenen 
Gewebes nach Anspruch 1, ferner umfassend den 
Schritt der Beschichtung eines anderen Basisma- 
terials. 

19. Vorrichtung zur Herstellung eines nichtgewobenen 
Gewebes, umfassend: 

Spinneinrichtungen zum Spinnen eines aus po- 
lymerem Material bestehenden Fadens; 
Vibrationseinrichtungen zur Vibrierung des Fa- 
dens; 

Verstarkungseinrichtungen zur Verstarkung 
der Vibration des Fadens in einer vorgegebe- 



nen ersten Achsrichtung, wobei der Faden ver- 
einzelt wird, der vereinzelte Faden in seinem 
Querschnitt bei jedem Vibrationszyklus eine El- 
lipse mit einer Idnglichen Hauptachse als geo- 
5 metrischem Ort darstellt, die Richtung der 

Hauptachse mit der ersten Achse Qberein- 
stimmt; derVerstarkungsschrittan einem ande- 
ren Punkt als dem Startpunkt des Faden-Vibra- 
tionsschritts beginnt; 
w Gestelleinrichtungen zum Auffangen des Fa- 

dens in einer elliptischen Form, in welcher viele 
Ellipsen mit jeweils einer langlichen Hauptach- 
se in einer Ebene angeordnet sind; und 
Bewegungseinrichtungen zum graduellen Ver- 
ts schieben der Faden-Spinneinrichtungen und 
der Gestelleinrichtungen relativ zueinander in 
einer vorgegebenen Richtung, dabei die mei- 
sten Abschnitte des Fadens ordnen, urn sie im 
wesentlichen in der Richtung der Hauptachse 
20 auszurichten. 

20. Verfahren zur Herstellung eines nichtgewobenen 
Gewebes nach Anspruch 1 , wobei der Fadenvibra- 
tions-Verstarkungsschritt eine diskontinuierliche 

25 (nicht-lineare) Verstarkung der Amplitude des vi- 
brierenden Fadens umfaRt. 

21. Verfahren zur Herstellung eines nichtgewobenen 
Gewebes nach Anspruch 1 , ferner umfassend ei- 

30 nen Schritt der Anordnung des vibrierten und ver- 
starkten Fadens in einer Ebene. 

22. Verfahren zur Herstellung eines nichtgewobenen 
Gewebes nach Anspruch 18, wobei das Basisma- 

35 terial ein nichtgewobenes Gewebe oder ein Faser- 
materialgespinst ist, in dem ein Faden in einer Rich- 
tung ausgerichtet ist, die im wesentlichen senkrecht 
zur Anordnungsrichtung des Fadens eines nichtge- 
wobenen Gewebes liegt, der auf das Basismaterial 

40 zu laminieren ist. 

23. Verfahren zur Herstellung eines nichtgewobenen 
Gewebes nach Anspruch 18, wobei die Anord- 
nungsrichtung des Fadens des nichtgewobenen 

45 Gewebes eine Breitenrichtung (Querrichtung) des 
nichtgewobenen Gewebes ist, und das Basismate- 
rial eine Garngruppe ist, die sich in Langenrichtung 
(Langsrichtung) des nichtgewobenen Gewebes er- 
streckt. 

50 

24. Verfahren zur Herstellung eines nichtgewobenen 
Gewebes nach Anspruch 1 , wobei 

der Spinnschritt einen Schritt des Spinnens ei- 
55 nes ersten Fadens und einen Schritt des Spin- 

nens eines zweiten Fadens umfafit, 
der Vibrationsschritt einen Schritt der Vibration 
des ersten Fadens und einen Schritt der Vibra- 
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tion des zweiten Fadens umfaftt; .?« 
der Verstarkungsschritt einen Schritt der Ver- 
starkung der Vibration des ersten Fadens und 
einen Schritt der Verstarkung der Vibration des 
zweiten Fadens umfafit, und 5 
der Auffangschritt einen Schritt des Auffangens 
des verstarkten ersten Fadens in einer ersten 
elliptischen Form umfalM, die viele Ellipsen auf- 
weist, welche jeweils eine langliche Hauptach- 
se aufweisen, und Ausrichten der meisten Be- 10 
reiche des ersten Fadens in einer ersten Rich- 
tung, die im wesentlichen gleich der Richtung 
der Hauptachsen ist, um einen ersten nichtge- 
wobenen Stoff zu bilden, sowie einen Schritt 
des Auffangens des verstarkten zweiten Fa- 15 
dens in einer zweiten elliptischen Form umfafit, 
die viele Ellipsen aufweist, welche jeweils eine 
langliche Hauptachse in einer Richtung im we- 
sentlichen senkrecht zu der ersten Richtung 
aufweisen, und Ausrichten des zweiten Fadens 20 
in einer zweiten Richtung, die im wesentlichen 
gleich der Richtung der Hauptachsen der zwei- 
ten Ellipse entsprechen, um eine zweites nicht- 
gewobenes Gewebe zu bilden. 



25. Verfahren zur Herstellung eines nichtgewobenen 
Gewebes nach Anspruch 24, wobei das erste nicht- 
gewobene Gewebe und das zweite nichtgewobene 
Gewebe zusammenlaminiert werden. 



Revendications 

1 . Procede de fabrication d'un tissu non tisse compre- 
nant les etapes suivantes : 

filage d'un filament constitue d'une matiere po- 
lymere; vibration dudit filament ; 
amplification de la vibration dudit filament dans 
une premiere direction axiale predeterminee, 
moyennant quoi le filament est disperse, le fi- 
lament disperse decrivant une ellipse avec un 
axe principal allonge, comme lieu geometrique 
dans sa section transversale a chaque cycle de 
la vibration, la direction dudit axe principal cor- 
respondent au prmier axe; la phase d'amplica- 
tion commencant a un point autre que le point 
de depart de I'etape de vibration de filament ; et 
recueillement dudit filament en une forme ellip- 
tique dans laquelle de nombreuses ellipses, 
ayant chacune un axe principal allonge, sont 
agencees sensibiement dans un plan et sont 
progressivement decalees dans une direction 
predeterminee, agencant, de ce fait, la plupart 
des parties dudit filament pour s'orienter sensi- 
biement dans la direction de I'axe principal ; 
I'etape de recueillement commencant a un 
point autre que le point de depart de I'etape 



d'amplification de filament. 

2. Procede de fabrication d'un tissu non tisse selon la 
revendication 1 , dans lequel ladite etape de filage 
de filament comprend le filage dudit filament en uti- 
lisant une solution preparee en dissolvant une ma- 
tiere-polymere dans un solvant, une solution prepa- 
ree en dispersant une matiere polymere sous la for- 
me d'une emulsion dans un milieu, ou une matiere 
polymere fondue. 

3. Procede de fabrication d'un tissu non tisse selon la 
revendication 1, dans lequel : 

ladite etape de filage de filament comprend 
I'etape de passage dudit filament a travers un 
bain de coagulation immediatement apres que 
ledit filament est file, et 
ladite etape de vibration du filament comprend 
la vibration dudit filament a une sortie dudit bain 
de coagulation. 

4. Procede de fabrication d'un tissu non tisse selon la 
revendication 1 , dans lequel ladite etape de vibra- 
tion de filament comprend la vibration en spirale du- 
dit filament. 

5. Procede de fabrication d'un tissu non tisse selon la 
revendication 1 , dans lequel ladite etape de vibra- 

30 tion du filament comprend la vibration en zigzag du- 
dit filament. 

6. Procede de fabrication d'un tissu non tisse selon la 
revendication 1, dans lequel ladite etape de vibra- 

35 tion du filament comprend la vibration dudit filament 
en appliquant une petite quantite de fiuide chauffe 
ou non chauffe sur ledit filament a une partie proche 
de la buse de filage immediatement apres le filage. 

40 7. Procede de fabrication d'un tissu non tisse selon la 
revendication 6, dans lequel ledit fiuide comprend 
un fiuide contenant une fine poudre d'une matiere 
solide ayant un certain poids et/ou d'une matiere 
solide ayant des proprietes d 'ad here nee. 

45 

8. Procede de fabrication d'un tissu non tisse selon la 
revendication 1 , dans lequel ladite etape de vibra- 
tion du filament comprend les etapes d'application 
d'une charge electrique audit filament et d'applica- 

50 tion d'un champ electrique ou magnetique dans le- 
quel la polarite change alternativement sur ledit fi- 
lament, faisant vibrer, de ce fait, ledit filament. 

9. Procede de fabrication d'un tissu non tisse selon la 
55 revendication 1 , dans lequel ladite etape de vibra- 
tion du filament comprend I'etape de vibration d'une 
buse de filage, faisant vibrer, de ce fait, ledit fila- 
ment. 
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10. Procede de fabrication d'un tissu non tisse selon ta 
revendication 1 , dans lequel ladite etape d'amplifi- 
cation de vibration du filament comprend I'amplifi- 
cation de la vibration dudit filament tandis que le fi- 
lament en train de vibrer possede encore des pro- 
prietes d'etirage de moins de deux fois. 

11. Proc6de de fabrication d'un tissu non tisse selon la 
revendication 1 , dans lequel ladite etape d'amplifi- 
cation de vibration du filament comprend I'applica- 
tion par les cdtes de pas moins de deux ecoule- 
ments de fluide sensiblement symetriques par rap- 
port audit filament vibrant, amplifiant, de ce fait, la 
vibration dudit filament. 

12. Procede de fabrication d'un tissu non tisse selon la 
revendication 1 , dans lequel ladite etape d'amplifi- 
cation de vibration du filament comprend I'amplifi- 
cation de la vibration dudit filament file tandis que 
ledit filament vibre a une amplitude de 1 a 300 mm 
a une cadence non inferieure a 60 fois par minute. 

13. Procede de fabrication d'un tissu non tisse selon la 
revendication 12, dans lequel ladite etape d'ampli- 
fication de vibration du filament comprend I'amplifi- 
cation de la vibration dudit filament file tandis que 
ledit filament vibre a une amplitude de 5 a 50 mm a 
une cadence non inferieure a 300 fois par minute. 

14. Procede de fabrication d'un tissu non tisse selon ta 
revendication 1 , dans lequel ladite etape de filage 
du filament comprend le filage dudit filament ayant 
une section transversale elliptique ou modifiee dif- 
ferente d'un cercle veritable. 

15. Procede de fabrication d'un tissu non tisse selon la 
revendication 1, dans lequel ladite etape d'amplifi- 
cation de vibration du filament comprend la frappe 
permanente de deux ecoulements de fluide sur sen- 
siblement le centre de vibration du filament vibrant 
pour dinger les ecoulements de fluide dans une di- 
rection perpend iculaire au sens d'ejection des 
ecoulements de fluide, de sorte que I'amplitude du 
filament vibrant est amplifiee dans la direction per- 
pendiculaire. 

16. Procede de fabrication d'un tissu non tisse selon la 
revendication 1 , dans lequel ladite etape d'amplifi- 
cation de vibration du filament comprend le croise- 
ment permanent de deux ecoulements de fluide 
ejectes dans des sens opposes I'un a I'autre a I'in- 
terieur d'une plage de vibration dudit filament sans 
entrechoquer les ecoulements de fluide, de sorte 
que le filament vibrant est souffle dans le sens de 
I'un des ecoulements de fluide lorsque le filament 
traverse un des ecoulements de fluide, et le filament 
vibrant est souffle dans le sens de I'autre ecouie- 
ment de fluide lorsque le filament traverse I'autre 



ecoulement de fluide, de sorte que la direction de 
vibration dudit filament est dirigee dans la direction 
parallele a la direction d'ejection des ecoulements 
de fluide, et la vibration est amplifiee dans la direc- 
tion perpendiculaire a la vibration. 

17. Procede de fabrication d'un tissu non tiss6 selon la 
revendication 1 , comprenant, de plus, I'etape d'eti- 
rage dudit filament dans la direction d'agencement 

10 dudit filament apres ladite etape d'agencement de 
filament. 

18. Procede de fabrication d'un tissu non tisse selon la 
revendication 1, comprenant, de plus, I'etape de 

15 disposition en couches d'une autre matiere de ba- 



19. Appareil pour fabriquer un tissu non tisse 
comprenant: 

20 

un moyen de filage pour filer un filament cons- 
titu6 d'une matiere polymere ; 
un moyen de vibration pour faire vibrer ledit fi- 
lament; 

25 un moyen d'amplification pour amplifier la vi- 

bration dudit filament dans une premiere direc- 
tion axiale predeterminee, moyennant quoi le 
filament est disperse, le filament disperse de- 
crivant une ellipse avec un axe principal allon- 
30 g6, comme lieu geometrique dans sa section 

transversale a chaque cycle de la vibration, la 
direction dudit axe principal correspondant au 
premier axe ; la phase d'amplification commen- 
cant a un point autre que le point de depart de 
35 I'etape de vibration de filament ; 

un moyen d'organisation pour recueiilir ledit fi- 
lament en une forme elliptique dans laquelle de 
nombreuses ellipses ayant chacune un axe 
principal allonge sont agencees en un plan ; et 
40 un moyen de deplacement pour decaler pro- 

gressivement ledit moyen de filage de filament 
et ledit moyen d'organisation I'un par rapport a 
I'autre dans une direction predeterminee de 
sorte que la plupart des parties du filament 
45 soient agencees pour s'orienter sensiblement 

dans la direction de Paxe principal. 

20. Procede de fabrication d'un tissu non tisse selon la 
revendication 1 , dans lequel ladite etape d'amplifi- 

50 cation de vibration de filament comprend I'amplifi- 
cation discontinue (non lineaire) de I'amplitude du 
filament vibrant. 

21 . Procede de fabrication d'un tissu non tisse selon la 
55 revendication 1, comprenant, de plus, une etape 

d'agencement du filament, mis en vibration et am- 
plifie, en une feuille. 
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22. Proced6 de fabrication d'un tissu non tisse selon ta 
revendication 18, dans lequel ladite mature de ba- 
se est un tissu non tisse ou une bande non tissee 
de matiere en fibres dans laquelle un filament est 
agence dans une direction sensiblement perpendi- 5 
culaire a la direction d'agencement dudit filament 
d'un tissu non tisse a disposer en couches sur ladite 
matiere de base. 

23. Precede de fabrication d'un tissu non tisse selon la 10 
revendication 18, dans lequel la direction d'agence- 
ment dudit filament dudit tissu non tisse est la di- 
rection dans le sens de la largeur (direction trans- 
versale) dudit tissu non tisse, et dans lequel ladite 
matiere de base est un groupe de fils s'etendant is 
dans la direction dans le sens de la longueur (direc- 
tion longitudinale) dudit tissu non tisse. 

24. Procede de fabrication d'un tissu non tiss6 selon la 
revendication 1 , dans lequel : 20 

I'etape de filage comprend une etape de filage 
d'un premier filament et une etape de filage 
d'un second filament, 

I'etape de vibration comprend une etape de vi- 25 
bration du premier filament et une etape de vi- 
bration du second filament, 
I'etape d 'amplification comprend une etape 
d 'amplification du premier filament et une etape 
d'amplification du second filament, et 30 
I'etape de recueillement comprend une etape 
de recueillement du premier filament amplifie 
en une premiere forme elliptique comprenant 
de nombreuses ellipses ayant chacune un axe 
principal allonge et agencant la plupart des par- 35 
ties du premier filament dans une premiere di- 
rection sensiblement identique a la direction 
des axes principaux pour former un premier tis- 
su non tisse et une etape de recueillement du 
second filament amplifie en une seconde forme 40 
elliptique comprenant de nombreuses ellipses 
ayant chacune un axe principal allonge dans 
une direction sensiblement perpendiculaire a la 
premiere direction et agencant le second fila- 
ment dans une seconde direction sensiblement 45 
identique a la direction des axes principaux de 
la seconde ellipse pour former un second tissu 
non tisse. 

25. Procede de fabrication d'un tissu non tisse selon la 50 
revendication 24, dans lequel les premier et second 
tissus non tisses sont disposes en couches ensem- 
ble. 
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